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Pharmacotherapy in Patients with cardiac arrhythmia 




(cardiac arrhythmia) cardiovascular disease ■Mwllillat) 

itaiJEiiflUJWWWcin'jsiyiuTOni'j'vii^Tutia^'jsiuua'U'] 

ww'unufmsiUvi'jn^a'utiawT 

I^tjyf'jliJ^siitil^I'jflwl^ili'uw^^'^viTSiaanLiJ'u 2 iJ'jsiLfiviTOn*] fla 
a-^viTSiituu'Bi (bradycardia) itasiwT.aili'UW^a'^vi'jsiituuilT (tachycardia) ■uanainuff-^aiUTjnit'U^itandatJ 
L^anvicna'awitcisiimcisi'awnjjm'j'jn'w'iyiimn^i^n'u l^aiaiAnsiaai^a^bflViT Lam'uw^a^viasi'aw atrial 
fibrillation (AF) ^■nul^iiaal'unfi'jJiJ'asi'ain'jlyia maiiJ'uitanasia^wci^aflaifn'n^h^tia^Wnaitcisim^ 

<1 <1 <u 

ynlvijjfniuain^^Tum'jL'aai ^^■u'ul'uuyiL'ja'U'U'ua^aiiL^vi'jiua^ ■uaiu isiui^nyiai lAiaiBa'j'jnyiaitia^liPi 
ilaaaLm^tia^mim^I'jfl finsiuyi'jn^a'uwain^nl'jflaciKainai ifUTKn^m'jfnw^naaiiicisiljjl'aai 


Q^ail'as£i' 3 RnnBil£jm 


maflfi'wiauuviila'uyiiaTua^a'ijjTja 


1 . aBuiaiAiaiBal'jnviaTtia^I'jfl'Mnlaili'uw^a'^vnsil^ 

2 . aBuiafn'i 3 ja 3 J‘H'uB‘ 3 t:vi' 3 'i^aim‘ 3 ii?isiaini‘ 3 ii?f^^ myn^wa^ 
■Uisi m'uwam'jfn'wiwiJna'Mfil'jfl'Mnla 


3. aBuiaa^m'jffi'wi^naai^iviuisiatJtia^I'afl'Mnlaili'uw^a'^vnsil^ 

4. aBuiaa^ilfyviil'um'jHaiUcisiii'UTKn^l'um'jimilfyvii nuwm'jHfliii'Uii'uimaHm^ 
iJ'jsiiyiBfniAia^a^ainm'jHaifnwiI'jflwlaili'uw^a'^vinsilliLLciKCiwfiLaa'uaa^?!^ 

<u <1 s 


nanBB 3 jnnBil£j'unnBEia‘umai)'aBaQ^ailBsgi' 3 R 

9 % 

1 . u'j'jaiaiicisian^nadi^niMnwiiJ'jsinau 

2 . a^iJ'jiafTjfBfln'tn 

3. flfiwiainn'jfBflfi'wiaB^ainl'j^iAiaTuiciiifisi'uiiffua 


fintilBsiSuwa 

a/ 

1 . nan‘ 3 ‘ 3 Ufl' 3 'iu?f'uM'U'B''uiBa'u 

2 . ni‘ 3 Vi^?fautjaaT,‘U'B''ULBa'u 

a/ 


3. ni'jyi^aauwyiq'wgiicisiiJg'Liim'a 
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Pharmacotherapy in Patients with cardiac arrhythmia 




uviun 

I^ataiAnsiadi^S^ I'jpiwlaL^'uw^a'^vni: 

•aw AF fnijj'an'ua^I'jpiasimjj^'ul'undwiJ'jti'ain'awa^aiaitcisil'unfiwiJ'asi'ain'j^iiJ'u 

<11 <1 <U <U <1 <1 

IiRwla aifi'liawci'ua^ Framingham 38 iJ'nuninAipi 

‘aiEJasiiaa^^am'jm^vinwi^'uw^a^vnKjjinfmmpiviui^n^ 1.5 lynitasiL'uwyiL^'jum'jwi^m'jflVinwitcisiVicia^ 

«/ <u 

laa^ (coronary artery bypass graft) asflpniaJiaa^^am'jin^'Mnlam'uw^a'^vinsia^faaciK 30 'uanainy 
I'jpiwT.am'uw^a'^'Mnsiff'^iiJ'uaiLVi^'ua^m'jm^I'jpi'Mnla'a'Q^a'u*] ^luuillianLTO Ml, CFIF, stroke itat; 
sudden cardiac death iiJum 


al^Qvitjn'tia'ana'iJjtSaml^) 

naiui'ua'Mn'laSan'yaisif^aianuna'ijjmacna imdia'ula^aanaiui'ua (myofibril) aTunij ^“j^iJcna 

ff^'ua^ia'uT.anaiumaS^^an'ui'M'uiiJ'U'jaaflaulua! intercalated disks uluaiyia'ulana'iuiyaasii^aun'u 
<1 

itij'Ujjina'uiviwa'unuiiJ'ui'Bcim^ahn'u wm'j'Mi'BcianaijJiya'Mnlai^ajj^an'uitij'uituuy maiTOaviwan^^n 

V 

atJTiiHi'Bcia^adS^n'uan^^liJ^oa I^ai'Baana'iJJiflawlaiJ'jsinau^ha myosin, actin, tropomysin itat; 
troponin fnal'UL'BciaS mitochondria ‘JiJanliiJ'uaTUTUUin 1 

L^aanaiajL^a'wnla a'lUTjaitii^aanLiJ'u 3 nawTOfi*] oa 

1. L'acianaiULuawla (Cardiac muscle) 

i'8?ianfi3J^?n3Ji‘5a'wul^wij1na! atrium itat; ventricle ifl'u'la^aa'ua^i'Bciana'iJJiCa 
<1 

asii1a^^niwiiJ'u?naivifla'ununa'i3Ji^a?na flCnmaaati'ui^T.viuiad^'j^ncn^ ■jsivn'i^iTOaasiCian'waisiiiJ'u 

«/ <u 

intercalated disks wiiJ'uulnai^i^aun'utia^LSa'MjJL'acia'MadS^n'u I^auInfuuasifn'iuliTUViTU^'ia^mH 

<1 u 

Ln^flfitjma^TU (action potential; AP) im‘5aini'8?iaviwliJa'5anL'8?iavi'u4^^ia naiwi'uawT.aa^'Mi^Tul^ 
adi^^aiua^ wasiLlann'i function syncytium 1 

2. ndwi'Bcimn^'na'^^TUflntjma^Tulma^ 

<1 

I'aaandjj^ilanni pacemaker cells Vila nodal cell Vila P cell wSanwoitiiiJ'U 

L'Sciativn^ Jn flia'ula^aanaivji'uama^Lamjaa I'saa'U'iAiuM 2 itvi^ ^a atrium uluoi^S^nu'aa^iiJ^'ua^ 

superior venacava ilanni SA node imM^a^uia-^'aa^iiJ^'ua^ inferior venacava I^atavila^aa^itw 

liJnui'Sciana'iuiya atrium WLiJwiitviw^m^'iAiw^iwntjma^'i'u wdvi'uiyil'um'jpnuflua^'jim'j'uu^n 

<1 

tia^na'iui^a'MnT.a (heart rate) w£iia'UiJ‘3t:?nyiw para- itasi sympathetic uiiaa^iiJ'uaTUTUVJin itasii'Scia 
annduviWflai'Bciatia^ AV node ad^'j^iSan'utia^'Ma^'Mnla atrium S^nu'jaai^au'jsiVi'ii^ atrium itat; 

<1 <u 

ventricle wainuluo! AV node uasiflia'ula^aa^aL^aul'iJnu AV bundle I^auiuoiGasiCiia'uiJ'jtia'iviw 

^ d o I cj «/> 

para- itai: sympathetic vjiiaa^iiJ'uaivn'uuinLTOmann'u 
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3. nduL'saa'U'iflnm'wa^TU (conduction cell) 

L'aaanduwTVi'UTM'wm'W'MLltim'i specialized cell Man AV bundle (bundle of 
His) tnn AV node a^nati'u^liJff-awu-an'UMa^'Mnlti ventricle annai^ina'U'u^iiJ'U'ii^aviilam'i Purkinje 
network MaL'8nnnn3Jtlat:Snnwu!t:^a'unnii'8nnvi^^'3a(?in'ii^nni 



FIBRIL 


system 


Mitochondria 


Intercalated disk 


2 |am 


Fibrils 


Sarcolemma 


Sarcoplasmic reticulum 


Capillary 


Terminal cistern 


■ail^ 1 aa^^nn'iuL'ua'MnT.a Ma'siJu'uasiLiJ'unn'itjma'Mnlayitiaia^Tanna-aanvii'j^i'u 


nna^anyii'sfl'uailnipiia'u (Aurigemma, 2006) 
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2 (Aurigemma, 2006) 


wlaLiJ'uaiaTsi'Mad^'j^ncn^'jsiVi'j'i^a^an S^^anuvicia^Laa^lviajvicna'aw I^awlaasiaal'ua^ 
iSaui^*! ^ilam'iiSa'MjJwla (pericardium) Wfnal'ua^uat:fl‘ua^LVicn‘aQavifi'aa'uwTM'3la‘ua!t:uuit?ii:pi?na 
5-30 mL ww'wa^wlaiJ'jsinau^oana'iJJi'uaTO^ myocardium ^Tul^ua^'tia^wlaasiauwanu 


m'jlvifina'U'ua^iaa^ wasiCiLTOa'uw'janTOViwilam'i endocardium wT.a'ua^fl'uitil^aaniiJwn^iauat: 

s 

‘uml^afiwwn'u^'j^ncn^ imasi^nJian 2 ■wa^fla'wa^u'u (atrium) itasi'Ma^fii^ (ventricle) ■jsiVini^'Ma^u'UUcit: 
dn^fla'un'uadfnaT.'u ain'U'jsiVi'ii^'Ma^u'unufi'i^ilan'Ji (AV valves) at:iiJ^maWLaa^lvifiain'Ma^u'Uci^?i 


■wa^fi'i^ iJ'jsinau^naa'U'lii^tniLlam'i tricuspid valve uasi'lii^^iailan mitral valve ■uanain^a-^CiSwn'u 
■jsiVini^ right ventricle nu pulmonary vein I^aasiilann'i pulmonary valve itasia'U^n'U'aSivn'i^ left 
ventricle nu aorta ilum'i aortic valve 2 

V 


ni'auuOT^ija^nnn^jL'uaunla 

nniuiua'Mn'lavi^^nW^tjnTjn'jsili'uainm'jn^nn'ijj^i^flnu'ua^LSaujji'annuilunni 
depolarization Ln^flnui'wa^TU (action potential) flnuma^TUt)a^Lmnt:?iTu£innua!SiLmn^i^n'ULmm^5'u 
iiJuni^u^ai'ua^n'u wm'svi^^nuasiaa^nna^nuni'jvi^^n'ua^nnijjiuaunla na atrium atjuu^hnau 
ilum'i atrial systole itnn^iJJ^nunTJUU^ntia^ ventricle ilum'i ventricular systole uwainu'uasim^ 
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atrium f=icna^TL'3ias;Llam''i atrial diastole Lias; ventricle ilann'i ventricular 

diastole 

i3a'M3Ji'8cia‘ua^'M'3la?n3JT3am^m4'Ha^TuI^aa^ifu(S’'Ufla pacemaker cell Vila P 

s s I 

cell wi'Bciailasiati'M SA node wasiWWTuliJa-a AV node licit: ventricle (?n3Jcii^u flnama^Tu^in^^uat: 
inan'tia^numimaa'u^'Da^ electrolyte ilnS'MiSa'MjJi'acici (resting membrane potential) atfl 

flnama^Tuivinnu -90 mV (fiiaT,'ui'ScitiiiJlaui'Maunufiia'uani'saci)‘l'u^a'um'Min^flnm'wa-3'i'U'U'uat:in^5'u 
atii-an^ifriiicitunnin'uliJasiilandn rapid depolarization (‘jtat; 0) wui'ua-aainiSa'MuiTOaatmun'ii'U'i 
Na^ adi^'jn^ifriiiani^nwin^na repolarization yf'uvi a^iiwm'tia^itatuiian'iTjsiat; 1 ifla^ain'aa^ Na^ 
iiJ^iicit: Cl' WTumliJipiawiatimitatii'UTnu (plateau) vilaitat; 2 itja^ainluitatu Ca^^ iiJ^Hawi^ 
'amatuTu STuitata^yiiEjfla'jtiat: 3 atiiJunTain^ late rapid repolarization itja^a'inniiiJ^'ua^'aa^ 
Ca^^ iiat;m‘3iil^‘ua«a-3 K"" viiH w'l'umi'Scia'vinWnauinati'atat'wn vilaitat; 4 anflf-^ wiia^^l'uiiJ'M 

<u <u 

4 


1 2 



3 iia^^itat'ua^mama^'i'unumiiiJaa'uii'Llci^'ua^n'Tj'ui electrolyte WTUiSaraiTOa (Sanoki et al, 
2008) 

■jtat; 0 = Depolarization 

■jtat; 1 = Initial rapid reporalization 

■jtat; 2 = Plateau phase 

■jtEJt; 3 = Late rapid reporalization 

itat; 4 = Base line 
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Sopenor vena cava 


Sinoatrial nooe ^ _ 

Intemodal palfiways 

Atrioventricular node 

Bundle ol His ' 

Right bundle branch 

Puriunje system 



Left postenor tasode 


02 04 0.6 

T»ii«(s) 


4 (EKG) ■Mtj'U'MnainwTVi'U'^ (Aurigemma, 

2006) wG P wave atrial depolarization, QRS complex in^ain ventricular muscle 

depolarization STU T wave in^ain ventricular repolarization 'uanain'u PR interval 
‘aSitiSiUa'il'unil'unaujqj'iailiAl'^'iW'i'uain atrium ventricle, QRS duration LLff^^a-aisitiSiUcn'^^'umi 
'U'lanjnjnuiW'i'UL'Sciavin'B'U^'MBtn.'U ventricle ?iTU QT interval ventricular AP 


TO'5ain^naiuitja'Mnlam^ni‘3'uu^'3iLa'3asim^ni‘3ci^pni3j(?ii^f^na't)a^i‘8?ial^ia^ ^iwiJnSat: 
ifwiS’iiain SA node WiiJu cardiac pacemaker liJi^nu intemodal atrial pathway AV node iLanim 
n'jsiaialiJnu bundle of His LiafiLi'ti'u^liJ^nu Purkinje system 4 SA 

node asiLiJ'u^TLfsjTOniia^aajaj'iail^Lfpyici^LLa'ifi^liJa'^dTua'U'] ‘ua^'wnT.a 


(Electrocardiogram) 

pia'uliAlYlTMnlaiiJ'unii'U'u^nwci'nu'Da^flnm'na^TU'Da^'Mnla itja^ainmama^TUDa^iTOa 
wlaff'iin'jaLminisiaial'iJa'^vinaTU'ua^ii^ma 

(electrode) 'tia^ii^nia wmasiLlanm'uliAl'^TMnT.a'ii (electrocardiogram, ECG Vila 

EKG) I^aiiJ'ji^'ua^fla'ulvI'^TMnlaw'ij'u^nl^asiiJ'jsinau^'ia 

1. P wave iiJ'Ufla'ul'iAl'^iin^ain depolarization “ua^ atrium 

2. QRS complex vtlapiau QRS W^^auin^ain depolarization “ua^ ventricle 

3. T wave Ln^ain repolarization ‘ua-a ventricle 

RJ 
























72 


ORS 



5 (www.en.wikipedia.org. 2012) 


Repolarization "ua^ ventricle depolarization TJisijJiU! 0.25-0.30 nuivi wanun'i 

repolarization "ua^ ventricle ii3JTO^aa^'MnlaitanimliJa'55TU‘ua^ ventricle 

LHaonu depolarization cinvifu repolarization “ua-a atrium liifnunia'U'U'Mnl^'ua-aainLn^niiTO'U'Munu 
depolarization “ua-a ventricle I^aiJnS depolarization rim^^'uasiLmn'jJiaialiJyfnna'iuL'ua'Mnlana'u 
excitation contraction coupling W'utja-aTJtJ^nfla'ulTAl'v^i'MnM^ri'a'uniivi^m 

'tia^naiuiua'wnlama^iln'uaa 

Depolarization SA node iLanim'n‘3t:aitJUia'3iJinu! atrium liJa AV node am AV 


node bundle of His Liaori'jsiaialiJyfT ventricle ma^am atrium dwwna'iumayiu'i^ a^lsJSisiUU 

‘U'lmama^'i'ULVijja'unu ventricle flU'uliAl'^'i'MalayiLn^^'uasin'jsiaiaama^LfsjM'LlI^aminisimL'saa 
na'iuL'uayiadS^n'U'yinlmf^aa'U'MliJlOTi imri ventricle depolarization 'M^TU^ia‘ua-3 


luaiSanwa^'walaiLaaiLwliJyn^^TU'tni msiaialiri'u ventricle iiaawTuain^TuMiJ^TU'uan^'^iLa^^l'U'jiJ 

V 

^ 6 imma^am ventricle Swwnamjmavi'uinailiTU'uai tiiWaijJim'U'u^nfla'uMTOia'um'i^Tu^ia 


nn'ad'an'asii.a'l'H'^n'Mala^w^iInPi (Abnormal conduction) 

m‘3in^'MalaL(S’'uw^a'3Viat:LiJ'uw?iuiamflai3JW^'i)n3't)a^m‘3fiiiwiLcisi/vi1am‘3tIiaajajm4l'd^i^ 

w^iJnSliJ I'au/msi^Malaaii^aajajmjliAl^ilOTici^ (bradyarrhythmias) vila/msi 

^jjnmTO'um^nmtliaujnjmjwTuain atrium a ventricle mHin^ heart block wifnasiawmenupniw 


w^iJnS'ua^ AV block i^ifnasiau'W'usnuaamJw^'LJnS'ua-a AV node Vila Purkinje system 
LVia'nuanaSa'iLVi^liuL'ua^u'iamni'jHan lto digoxin, verapamil, beta blockers vilaanaLiJ'uwau'iam 
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'uan^in'uy'^jj cardiac arrthythmias w^m'ULnw^'iJnS (tachyarrthythmias) Vi'jam'una'ua'^Via;; 

W3Tnas;5fnLVi^3j'iain 

1. mimu Automaticity aiam^mlH'ui'aaa^ phase 4 "ua^ AP diJ SA node, 

AV node Wpmww^iJnS'uasiTiiH AP automaticity 

ratj hypokalemia, fiber stretch mimsiTO beta receptor ■uanainunfifinsiai^atii^^aiWTJai'WW 
automaticity L'iiu finsi'Mala'tn^Laa^a'U'Vill'MLn^ ventricular cells in^ abnormal automaticity 5-3 
aajajncuwnd'nfnsjTjanisiTO'MalaeiTua'u^] M at^LVifiaTuilmn^ cardiac arrhythmias 

2. Afterdepolarization itat: Triggered Automaticity ItJfnasilJnSui^atil^ aia 
TAia abnormal depolarization VilaaiananMa'i normal depolarization iiJ'Ui^niViUtJTUi (trigger) Imn^ 
abnormal depolarization ^13J3J1 i^vnn abnormal depolarization TiiW transmembrane potential 
LiJfltJ'ULLiJci^^'umisi^u threshold ntiasjn'sHm^ secondary upstroke ^^a'lSJiinnisitntil'iJa-^uinaia'u 
aasiLViytn'UlHLn^ cardiac arrhythmias f=n'i3JW^'iJn3wnfi'nLlt)nni triggered rhythms WLLff^3l'U|iJyi 
6 5^?n3JT3PiLij^aanl^LiJ'u 2 iJisiifiyidaafla 

2.1 Delayed afterdepolarization (DAD) secondary 

upstroke 'Mm^Via-3ain AP iJnS finsi'uasiasj'w'usnu intracellular Ca^^ overload LTO Ml, digoxin 
intoxication 5-3anaLViyaTuilmn^wlam'uw^a-3Vin5i'Mf=ia'u5'i3L!T 

2.2 Early afterdepolarization (EAD) Vi3J'iaa-3 secondary upstroke 
AP iJnS^tlisjTU'ua-saal'u phase 3 repolarization ilaaavian'Mtiilmn^ EAD flamimw'ua^ 

AP duration QT interval EAD uasiiiJ'uiLUU 

polymorphic ventricular tachycardia with a long QT interval Vila “torsade de pointes syndrome” 
EAD Slan'iffLVi'uaTunWLn^ cardiac arrhythmias mailaaaLaisjfla miCifinsi'Mnla'MLTO'aia^, 
hypokalemia LiaJimiHtnu'i^TO^ 







lll^ 6 Afterdepolarization iiat: trigger activity 

trigger upstroke triggered breat ^13J3J1 (Booth et ol, 2002) 
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3. Reentry LlJ'uanjnJiail'lAl^'TMCiti^LIUTOati'M SA node AV node, 

a/ a/ H ^ ’ 

bundle of His, Purkinje fibers I'uanwoiSi^ilJ'UEfi^u^ai^a^fTuliJ imfiTsim reentry asiin^ml^mamaCi 


3.1 lia^Ciyn^itanwliAl'^i?nin‘5an^Tul'ut)auit)^'Main^ (Circuit) 

3.2 lia^Sm'jiJ^n'uliAl'^iituu'MPivn^man (unidirectional block) I'u 

ui^^°iitviij^t)a^'3^a‘3 5^aiaLiJ'uw?iinainm‘3Ui^iauvi1afmt:‘ui^iaa^t)a^LSai3au1ua!'U'u 

3.3 m'jiIiliAl^il'un^a'J^a^'BTna (delay conduction time) 'Mat: 

ri aHm ^ n I"? n “jt: aw a n 

Reentry aiain^M'^'^l'U'jt^'U ventricle itat'uani'Mila ventricle I^apiaiw 
w^ilnS'ua^a-^'vntm'jimtia^'MaT.aMLmTO'U'uat^'un'ua'TUTU'ja'utia^m'jLm reentry an reentry m^TOLiJ'u 
fli-^fi'jianatm^m'jLli'uw^a'^'Matma^a'^'Viatmaa'Mlaljj'na'^'Viat: d'um'jLm ventricular premature 
contractions reentry adl^^aiMa^ltataiTUTUaiaim sustained tachyarrhythmias du 

supraventricular tachycardia,atrial flutter, ventricular tachycardia iiJuli'U 
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Sfipium 


6loo<l in 
rigni ventricle 

Free wall 


A. Conduction system 



Forward Impulse 
obstructed and exiingulshed 



C. Decremental conduction and unidirectional 
block of antegrade Impulse 



Retrograde 

impulse 


Depressed 

region 


D. Retrograde Impulse conducted 
aeroee dapreeeed region 



7 reentry (Grant, 2001) 

A : fla Purkinje fiber tia-a ventricle WLLEJfiaanLiJ'U 2 fiTU I^tnJcntitia^w 2 flTuasiLTOSjS^nu 
ww ventricle 

B : flanii'uiliAl'^il'UfmsiiJnS A iLanaauwTW'un'UTO'aain^n'jsiTO 

na'iuL'ual'u ventricle nan 

C : flaFn'iuw^tJnS'MSniiiJ^fTuliAl'^'iLL'uu'afivn^maT (unidirection block) riLLti'u^u'u 

liia'iin'jaw'i'uliJ^iuLLtiwu'ul^ 

D: liAlYliiL't)'u^di^n‘3t;(?i'uww ventricle iLanaTunaumaiL'U'u^u'u 

M I !J M O S) a/eded Cl VcJ VO«}a/ei 

E: miAliainiL'U'u^u'uLviaaTuyn^inynLviulamaviU'UTuiLasinisi^'ui'uaiaau'Juai'U'uanm^ yiiLviin^ 
reentry arrthymia I'un-aa'a 
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cardiac arrhythmia 

9/ ^ 

1. fin Simla im'S’l (bradyarrhythmia) 

2. fin Simla im in (tachyarrhythmia) 

‘uanannya-^a'ifnmiij^mfjfnLVi^tia^fn'jLn^l^LiJ'u 

1. Sinus tachycardia finsifi SA node Sni'jlmcycynjtia^m'jm'umlaad'asim'n-s 100-180 
pin^am^ WfinsiCja^iiJumiinraaisafiTH^ SA node automaticity l^ailnSiimai^innnm'U'ua^mla 
ajnasilfj'inu 100 Pin^am^ finsiuminiaiiJ'unn^aua'ua^l'Ufl'uiJnSl^L'a'ul'U'tifusi^aanfiia'ania aiaasiS 
ai^imn'tia^mlafnnnn 100 Hn^am^l^ 

2. Paroxysmal supraventricular tachycardia (PSVT) liJ'Ufinsi'MmlaJia^'aini'jm'uad 
■asimn-s 180-200 on^a'U'i'M l^a PSVT liJ'Uwaainnnm^ reentry circuit from antegrade liasi 
retrograde conduction WTU atrioventricular node mH atrium wa^nnnim^in^'U annifiiiij^aan 
MllJ'U 2 iJ'aSiLfi'Vidaafla Atrioventricular nodal reciprocating tachycardia (AVNRT) liasi atrioventricular 
reciprocating tachycardia (AVRT) l^t) AVNRT asiliJ'un^aiyiCi reentry flltll'U AV node STU AVRT asiliJ'U 
nnifi^anjnjnj'uan AV node WLia^^l'uiiJ'M 8 

9/1/ <IJ 



8 LLff^-^flnfJLL^nm-sl'um'aLn^ Atrioventricular nodal reciprocating tachycardia (AVNRT) Lias; 
atrioventricular reciprocating tachycardia (AVRT) (www.emedu.org. 2012) 

3. Atrial flutter iiJ'Ufinsi^mlaSa^nnTiili'uadisim'n^ 280-320 ^ni^ia'uiyi Saiivi^ainnn 
fi^aajaj'inj'MW^'LJnS'jsim'n-s atrium iiasi ventricle TO atrium wa^atytynjlTAl'^nadi^n^LnLLmfi^acyqj'ia! 
toItJ'M AV node LLTOUiuncuClfi'fina^TOllJa'^ ventricle mH ventricle da^nnnm'U'Mmnn atrium mn 

9 / 9 / ^ 
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(a^‘3ini‘3m'U‘ua-3 atrium : ventricle = 2:1) ma^nan^scycy'ituliAl'^'i'Mnla^nt) ECG asiiAiuri'ifla'uliAl'^'i 
'wnlaasiSan'wajJiLiJ'u saw-tooth (t^'ULaaa) 

4. Atrial fibriallation (AF) iiJ'Ufmsi^wa^'j'in'iiLiff'U'Da^wlawnnm'i 400 flf-ara'uiyi fiaiiviin 
ainm‘3iIi?i^anJ£yia!'Mau?tuiL?it:m^ reentry liJmw atrium 

5. Ventricular fibrillation (VF) ventricle ?lfi^n‘3t:iL?liJ‘3Si?nyi5'Uia^Vi?nauw iLcisi 

Ln^ljj’iAifasjn'u depolarization Lias; repolarization I'uncnmarin'u Lil'uwaT.'^jj'Cin'ii'uiJmtia^ 

ventricle cardiac output lAiuiiaal'UWiJna cardiac arrest 

6. Ventricaular tachycardia (VT) m^ain ventricle aii^nisiiLaiJ'jsiaiyiTOia^ Itta^n 100- 
200 /min a-avnsiifnHa'U'tii^ajliiaua viinljjl^fumiiL^'uaiaiiJaa'uiiJ'u ventricular fibrillation H 

7. Torsades de pointes : fmsi!l'Mnlaat:i(S’'UW^'lJn3ainn'l‘35 afterdepolarizations 

prolong QT syndrome QR5 complexs 'Ma^Lmn^i'3n'U Wfins; Torsades de 

%/ I %/ I I 

pointes ajn^s;Ln^5wf=imLmun^flf'5ai^LVi'utn'U'iHLn^'MnwLmw^?'3Vi'3;;‘8'u^a'u=] M 

8. Wide QRS-complex tachycardia (QRS > 120 ms) SVT ‘a'Q^ViWWaiaasiilJ'U 

SVT "iawniJ bundle-branch block (BBB), aberration Vila SVT with AV conduction over accessory 
pathway VilaaiaLlJ'U VT nl^ w^a-aa'uaaaLLann'UlsiVi'i'i^ supraventricular arrhythmia LLSJ; VT 

9. Narrow QRS-complex tachycardia (QRS < 120 ms) a^LiJ'uIlfl'MaT.aLmw^a'^vnsi'aCiTO 

nilQ^ain atrium Vila AV node paroxysmal supraventricular tachycardia (PSVT) 

■Uisinavliaa sinus tachycardia, SF, atrial flutter, PSVT wliflividitJiviaa^ ECG flaulvI^TwaT.a'aMasiiiJ'u 
narrow QRS complex tachycardia Narrow QRS-complex tachycardia a-aaiiniaiL'U^aaniiJ'U 

9.1 Atrioventricular nodal reentrant tachycardia (AVNRT) ilsiCian'waiSidnfiaifla ECG as; 

liid P wave 

9.2 Orthodromic AVRT (TAiulmatinari AVRT) £ian'wa!s;ci'iflujfla£i P wave Li^asiLLanaan 
ain QRS complex aanjjnaniJ'jsijJiU! 70 ms 


Atrial Fibrillation 

IiRwlaLmw^aavias;™^ AF LvJ’uw^viTAiul^ijaa I^aa^aal'undutiaa'Malam'uw^aaviasiLLuuLfa 
w AF as;flwaTOm‘3^°iiQwa(niLas;flU!fnTAi?a^adiavnn€aa'ia'uiliJcifi'ns;iLyiin^aw‘3'uiL‘3aa'uaiaiaa?a^M 

s ^ s 

w AF a^iiJ'uI'jflMalaiTOw^aaviasi'aw'MSTOniiwa'in'Mala'Maau'u wSanwtusiaiflajflan'Tjwawnjiu! 

nisiiri'U'MljjiiJ'U'jsiuuviit'MMala'aiaTuM'uaaaa I^aainmiEfTnal'uiJisiiyiflavifaamlm TAiua'iIiflwla'aQ^ 

s <*a 

AF uas;£if=n'i3J‘8niJ‘3s;3J'ia! 0.4-1 t)aaiJ‘3s;‘8'in‘3TOVi3J^LLas;£iLL'uaI'U3jyias;m3j5'uadia'n^Lfa I^aiavnsiViaaain 
vidanauinm''! 50 iJ5'ul'LlTAiuanfla'i3j'anas;m3j5'ULiJ'u 2 ivimuaavinri 10 iJviaaain 50 iJLLas;m3j5'uanfaaas; 

^ 1 1 I 

lol'una3JiJ‘3s;'ain‘3^j]aia3Jinnai 80 iJ 
an'i!ruis;fia’uliAl^nyalatiaa AF 

maaain AF iiJ'uIiflMa'laiTOw^aaviasi^imainnTswanjajifu^lwiiJ'U'jsiuv ma'waTifui 
airif^iH'ul'iAl'^'i'Mala (EGG Vila EKG) as;TAiuan P wave as;anLLvi'U'M^aa fibrillatory waves 'Mviwti'ui^ 
(amplitude) iiJ'iia (shape) LLas;‘3s;as;Laaim‘3Lfi^ (timing) 'MViainvia'iawLLfi^al'uiiJ'M 9 
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'U 

■aiJ A Lia^^flU'uliAl'^'iwl^yiiJnS I^yuincuLflla^viunEJ * asiiiJ'uanwaisi'ua^ P wave riiJnS 

V 

^iJ B LLfi^-3f=ill'uliA|'^'iwla‘ua-3 AF wasidan'wajsi'ua^ P-wave (www.emedu.org. 2012) 


'uanainyasiiAiunii^aua'ua^'ua^'M'jT.a'Ma-afi'i^'Mlsj’ajj'iLaua (irregular ventricular response) 

QRS complex ^ww'U'ui^ Ill's'll iL?it:ncnni‘3mmiL^n(?ii^n'u I^aiAiuni ventricular 
response asiilnw^ilnS 


lIlSiL/lYltJa^ AF 

niiLLii-aiJisiLfivi'ua-a AF aia'viiMvicnaiiJLLuuLmniiLLil-ayiQauu'in'Ma^flamiLL'u^LiJ'u 

<u ^ 

1. Paroxysmal AF Imiri AF ^flminaul'iJm'U'ua^'Mnla^iiJ'uiJnSlma^I^a'Mljj'iS’a^jInT? 
inwih*] imaai^bnipnjjaiajjm'jnciiJiiJ'U'Bi (recurrence) aiuTjaiLU^man 2 iJisiLfiyifla 

1.1 Vagally-mediated AF wiAiul^aJiiaa asiiAiul'umfi'Bnanancn^fl'U'MliiCi 
IiflwlaLL^asim^ AF I'uw'ua'urau vilam^fuiJisivn'uaTViTjLfffa 

1.2 Catecholamine-sensitive AF sTniAiul'umflVifl^'Mljjl^LlJ'U AF LL^asiOn 

v <ij 

nisimW^amiaannia-^mavilanTj^u alcohol 

2. Persistent AF Miiri AF ^iiJuliJadi^i^iaitja^iiJ'uncn'UTum'u 7 atj 

nauLiJ'uiJnS ^^/insi'UfnuTja'viiWnauLiJ'uiJnSl^^amiH anvilamiT.^'v^'^'inisim 

3. Permanent AF l^LLfi AF 'MLiJ'uliJadn^^aL'ua-al^aljj'fnu'iiavi'ianauLiJ'uiJnSl^jjai 

asiWni'jfnw'iI^aasl^'l 


i]aaama^°tia^ni‘3m^ AF 
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a/cj cS ef a^ a^ ej I I a/ e? 

i]^^£JL?f£j^‘ua^m‘5m^ AF uvicnaaiLVi^^gEjn'u L^um'jpinwin^'uaaEJLaEJ^^i^'l lto'tu'u w 
i]aa£JLfi£J^^E?iflUjlliuri 

1. aiawim'i 70 iJ 

<1 

2. ■H'UBfl'J'JJJ 

3. (left ventricular 

<u <u 

hypertrophy Vila LVFI) Vilaaiailafi'Ji hypertensive heart disease WLiJ'UWciauma^uinainm'j'Mljj' 
fnvn'japnuf^uf^muMciraM'MiWwla'Ma^fii^^iavii^TuviijnS^^an'ULiJ'U'jtiaiiUcn'U'i'ua'U'MiHnaivji'ua 

4. IiRwlaBinSn (rheumatic heart disease) 

5. Iifiawnlaw^lJnS (valvular heart disease) 

6. I-jAwlama (heart failure) 

7. I'JflVicia^Laa^'MnlaSu (coronary artery disease) 

8. I-jfiiuivnTU (diabetes mellitus) 

9. ^aulvi'jaa^'Vii^TUW^'lJnS (thyroid dysfunction) 

10. finsiaTU (obesity) 

■uanain^a-^Ci AF aniJ'jtiLfivi^ltiiAiun'iCiilaaaim^ fnivi^itcisif^n'ivjw^'iJnSl^*] tlann'i lone AF w 
TAiul^iJ'jsivnaifaacisi 15-30 tia^wiJna AF wviu^ 

<u 

viaisal'anYiai^ija^ni'am^ AF 

auuSgTUtia^m'jm^I'jfl AF ^EfifluilliiLn'm'aCi atrial ectopic foci 1 

?n3JT3a?ffi^ action potential l^adi^'n^tl'i WPniuw^iJnSyaiaLn^^'uJanvilam^^'U'jnun'unM 5^ 
waaviB'MLn^^wam'jCiw'la'Ma^u'uiliwnaa^'jiifTMa^inn (umnn'i 320 fif-^^aviTM) a'uimtiJ'uma^m'ja'u 
(fibrillate) 'ua^wT.a'wa^u'uI^aliiCim'juu^n^TOLa'u Civi?na?nivi^^aiaLViuaTuiT,mn^ AF lli'M'iAiuilaa'M?!^ 
flamBim fibrosis T.'U'wnla'Ma^u'uainl'jfla'uo im 'wnlama ■uanainwaucil'uilaaij'u'nuni 

I <u <u s 

■jsiUU rennin angiotensin-aldosterone system (RAAS) aiaSuyiUTul'umim^ AF ^naiTOfru 
aini'3Li,at;aini'3a?i^^°ija^ AF 

aim'jUciiiaim'jitff^^^Ln^^'uvfnasiLiJ'uituuliiia'iAnsiiaia^ ^lAiul^iiaafla laavi 

(palpitation) vnalaS^TO (shortness of breath) lauvi'uian viau iviCaaaa'umfla (fatigue) 
vi'uijl^iiJ'Uciu wW'iaui^naaialu'flaim'jita^^T.^o laanl^ imWoawnCiaim'jiviaiiJ'u AF 

<U I 'y 

viialiJmaSni'a'waivnDa^I'jflliJiiJ'u permanent AF watJViuMijaal'uwwaia 

I y y <1 

liiajj'iiauaasiLiJ'um'j^'jna'M^iaitcisiviilliadi^n^if'il'uyjn*] aai'um'jnli^asiLiJ'uiJ'jiila'a'ulwTU'ua^m'jLfli 
‘jsin'^I'jflitcisim'ja^^aWnamaT.'^^fum'jfnwadi^yf'uvi'n^'M ■uanainaim'j^-^nfii'i'lii^TOitanwiJnaaiam 

y y 

fum'jffvyiOTal'jflVicia^Laa^aua^a^^'u vilawlamal^ 

/intiLi.Yi'an^a'una^ AF 
1. finsiityi'jn^a'uvn^ hemodynamics 

maim AF ^'uwa'Mm^^'Uflam'janjLfiam'j'uu^TDa^na'ivjma'Mnla'Ma^u'uvila atrial kick w 

y «/ 

aia'MiHiJIinajLaa^'Maua^aanliJLfla^'ji^ma (cardiac output) a^a^infaacit: 20-30 I^atavnsiadi^S^'u 
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30 wwaammi^Ci cardiac output a^a^asiiJ'uaiLVi^'ua^aim'j iviuaa 
aatimaa viau i^natj viijiS^UcisiLiJ'Uciu 

2. finsiityi'jn^a'u^anaijJiya'M'jla 

i^a^ain AF flmia^atyujiajl'Ht^i^LfTw^'iJnSl'uwla'Ma^u'u aajujioi'Mw^'iJnSivifi'TU'uasi 
iS’uyn^^ajJia-^wla'Ma^fi'i^'Mifgw^iJnSTiiW'M'jlam'uifgjJin (tachycardia) W'uanainSwa'viiH cardiac 
output ‘MifiLm^'ULil'unfn'UTuff'^aiaW'Ui'lmmfmt: tachycardia-induced cardiomyopathy 

heart failure 

<u s 

3. finsiityi'jn^a'uainni'ain^na'uiaa^lwnla 

cj a^oa/ osja/vi ej cdcii ciW . o «} a/eJ 

maatuLaanTjuu^Ttia^vin Lavia^u'uasiynLvim'jLvicina'uicia^w^iJn^LiJitcisiynLvijjicia^ 

<u «/ 

ui^aTuljJmaa'ulvin (circulatory stasis) I^aia'Hisiadi^S^l'Uulna! left atrial appendage (LAA) 
wna'nasiTiilmn^na'u thrombus I^anatj thrombus wndnaia'Mci^aanain'MnT.a'Ma^u'um?! 

s <u 

wla'Ma^fi'i^^iaitciKliJa^mT.'uaTu^i^*] ‘ua^'ji^mal^ (embolus) ^^m'ja^mwsiitij^aanLiJ'u 2 m^^a 

ailiJa^mrajja^asiilam'i cerebral emboli 'wullifaacit: 91 itcii:a^^wi3J?iTua'U‘i tia^ii^maLlan 

systemic emboli lAiul^faacit: 9 ■uanainyff-^'Hunifaacisi 55 't)a^I‘3flVi?ia^iaa^?f3Ja^a^^'ua'uCi?nivi^3Ji 
' <1 <1 

ain AF Cif^n'iui'uit'j^wimiJTuncn^liJa'ua^uinitcisi'uiliJsm'jvnAnAicifmAiitcisiifia^n^llia'uiya^uiainm'jCi 


natj thrombus ti'ui^vinjliJa^TOitfisi'MiWm^m'j'ui^Laa^adi^'j'uit'j^ adi^lin^iuficilnm'jm^I'jpivicia^ 

s s 

ca a^ vi M 2 /cj Cj Cj eaa^is/ 2 /i|,^ a^a^*dj i 

ifia^?fua^a^^'uL3jL^3jma^?nivi^man L'aan'um'jaacisi 25 tia^wuna AF aiaunainiJaaaa'un iWMaa^icia^ 
?i3ja^^Ja3J?ffiTnainm‘3CiI‘3flfni3jM?i'M^wit?i5i/vi1aiiJivinTU‘5'33J^9a coronary artery stenosis vilaaia 
in^na'uiaa^aina^a'un nl^ ^■^■u'um‘3iJ‘3t:i5'Ufn'i3Jiaa^it?isi?nivi^‘ua^I‘3flVi?ia^iaa^?f3ja^a^TOa5i'uii]aaa 

<4 I <1 <1 

iTO'iujJTHaTjajilioa 


flTall'aSilS'UWlJna 
-- 

miiJ'jsiiS'uwiJna AF ■w'utiTUfn'jiJ'jsinaijliJ^oani'j^niJ'jsi'yS/^'jna'ji^nia ‘jnwnum'j 

^ ’iA 

^“anayn^wla itasim'j'vii^Tutia^anaosia'un ■Minan'lia^ I^ao^aiJ'jiJa^flVian'ua^m'jiJ'jsiiS'uWnafla mvii 

I <1 <u 

ff'iivi^/a^n'jsiTO/ilaaaLaa^tia^m'jLn^I'jfl ^navi'iI'jfl'jnjJwI'jflT.'U'jsiuu'MnlaucisiVicia^Laa^Ucisil'jpil'U'jsiuu 
a'U'] 'Maiawwfilmm AF vilaTiiH AF ■uanainum'j^'jnaviifmsiuvi'jn^a'u^i^*] tia^ 

AF ^aiaim^'uitannaKiiJ'uiJ'jtila'a'ul'um'am^im'um'jfn'wi^aliJ m'jiJ'jsiiSwnfinaia'aial'^li'uawci 

<u 

'H'U5TU‘t)a^W9amaiJ‘3SiIa‘a'ul'uni‘3iaanHailmvi3Ji5i?f3jnu?ifiTnW'3aim?it:‘3ia 

«« <u ^ 

■U'jsiiyiBfiTnitciKfln'ijjiJciawatia^ai^aliJan^oa 1 ■uanainni'jiJ'jsiiS'U'lii^witan m"? 

Jwa'U'] 'waia'viil'uwiJnaui^'jialliun' 

1. mi'vii exercise stress test mayi^aaum'jpnuf^um'jLli'utia^'Mnla (rate 


control) ltclt:yi^?fauvi1 exercise-induced AF itasim'JVilfiini: coronary artery disease 

2. mil,?! Flolter monitoring maS'uff'uwcim'jnwaaT.'un'jfayiljJit'ulavilama 

s 

3. m'j'Mi transesophageal echocardiogram (TEE) ma^'jnaviina'Uiaa^UcisiL'wa 
TO'um‘5lJ‘3t:naum‘3^^3'uM'um‘3'H°i cardioversion 
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4. m'j'vii chest X-ray 

5. m'j'Mi electrophysiological study maiJ'JKiS'uncilnl'um'jm^ wide-QRS- 
complex tachycardia vilaviia^fiii'Q^'ua^afyajiajw^iJnSmaM'umi'Mi curative ablation vilaTii AV 
conduction block/modification 


1 m'jiJ'jsiiS'uWna AF 

<u 


finBiltstSt! 

'tia3j£i^^a'3nnB 

'U 

il'asTa'^i'uli'vunnBMan 


anwfusiaim'juasim'jLmaim'j'ua^ AF 

yi'jiuiJ'jsiaSm'jHain'a'um'j 

i/ 


TO^'Ua^ AF 

‘3t:at:n?nm‘3imAF 

iJ'jsi'ySm'jfn'wi AF T.'ua^^ 

■U'jsi'ySfn'iuiauiJna^i^'l laiAinsilBAwlaVila 

I'afia'U'l AF 

■U'jsi'ySm'jimai mBHai 
m'j^'jnaiAiuwa'j^Lli'uliiajl'iLaua (irregular rate 
and irregular rhythm) 

vi'jiuI'jmavjyiaiaCiwa^am'jH 

aTtia^wiJaa 

<u 

Yi'jiuiJ'jsiaSm'jimaTtia^Waa 

<u 

iJ‘5siIa‘a'ul'uni‘3iaanHailiTum‘3 

wla (ECG) 

maS'ua'uni'jiCaaafint: AF 

anwcusitia^ P wave Vila fibrilllatory waves ma 
'iinaviia^niiw'ua^ ectopic foci 
flmvjw^iJnSa'U'] "ua^ conduction system Vila 
I'jpi'wnT.aLli'uw^a'^vinsi'B'Q^a'U'i 

iJ'jsilS'U R-R, QRS itcisi QT 

intervals n'a'uHaiitcisiVia'^Hai 

liiwalaLTOW^a-^viaK (anti- 

arrthythmic drugs) 

'wa^iJg'ijSm'j 

'Ll 

(basic chemistry) 

Complete blood count 

m'j'Mi^TU'ua^l^ IviBaa^ m 

iJ‘5Kla‘a'ul'uni‘3iaanHai3^^i3j 

iJ‘3t:3yiBfnviit?iKfn'i3JiJcia^/i'a 

“ua^ai 

Transthoracic 

echocardiogram 

(TTE) 

m'j^'jnam'jvii^TU'ua^a'U'MnT.a 

‘uvn^'ua^wla'Ma^^i^'l 

m'j^naviina'u thrombus (l^wa'uaam'i TEE) 
a viilBAwla av)®! 

iJ'jsila'airi'um'jLaanHailiTum'j 


ainm‘3‘3ia^ia‘t)a^ Framingham study ■nunifint: AF asifflJ'W'UBnuni'amjJTO'ua^m'j 
odd ratio LiJ'ul.S 1.91'uw^LiJ'u CFIF m'jCifnnsiityi'jn^a'uiiJ'u 


AF aTU/mt; stroke LiJ'Ufmsiayi'jn^a'utia^ AF anticoagulant 

'uanainym'jmwint: cerebral embolism na^LiJ'u?nLVi^TOn^Ti°ilmmau'iAn^ fins; AF aia'viiW'U'ui^ 

<1 
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atrium lviui5'uit?isi£i ventricular rate ^Ln^waim^S^^an'uiiJ'U'jsitJSincn'UTuaiaasiLViuaTuilmn^ 
fins: tachycardia-induced dilated cardiomyopathy 

imnYii^ni'afriwi 1) 

1. mipnij™ ventricular rate ai^JiqviBranl^un' digoxin, beta-blocker (BBs) Vila 
calcium channel blockers (CCBs) 

2. Conversion to sinus rhythm itat: maintain sinus rhythm m'aVllW'MnlanauU'l 
i^ULiJ'UiJnS (cardioversion) a'lui'jfi'viilli 2 nsfla electrical cardioversion ita" medical cardioversion 
wl^itrian anti arrhythmic drugs class la, Ic itcit: class III 

3. ila^n'um'jm^ stroke anvian^'^liLLn' Anticoagulant ITO warfarin 


ni'3fn'uma^‘3ini‘3i.li'u°ija^iyn1,a (rate control) 

ni'jfnuflua^'jim'jim'uawnla (rate control) fl'T^mJ'jiia^flmaci^m'j^aua'ua^tia^ 
ventricular ^Lfnuinn'Ji'iJnmiW'MnMu'Lli'uilnuina'um'uliJ wm'jflnupijja^'jim'jL^'U'ua^wla'uS'M'^'lia^ 
itasi'liaLaa I^a^amaasiaivJTJaci^m'jLm tachycardia-induced dilated cardiomyopathy lliLmS'liaifiEJ 
fla 'MiWS cardiac output (quality of life) mipnijra 

a^'jim'jm'U'ua^'Mnla'viil^ 2 nsfla riTaHai (medical control) itasim'jlyHai 

1. niftwifiivmBi^finifLiiJVB^mh (Medical rate control) ai^?n3Ji‘5afnufl3J 
a^'jim'jLTO'ua^'Mnla asilia^a'ijJTjamaj refractory period 'm AV node wumaa^mifua^afyujifutia^ 
AV node wai^Wul'Uilaa'U'ul^LLn' beta-blockers (du propranolol), non-dihydropyridine calcium 
channel blockers (rau diltiazem uasi verapamil), digoxin itasi amiodarone waiiirasi^naKCincilnm'j 
aanqyiB ifiOTa?i'UPn?f^‘3/'ncipn?f^‘! aim'j'un^ma^ ^a'Miulwimn^i^n'u wm'jiHanHasilia^'HaTjaiiwiJna 
I’uimasi'jia 


vianni'jHaivfnM'U'sn^it'jnvila'jsiat: acute AF ^a anwiJnaa'iuTjafuiJ'jsivi'Tulli 

<u 

itasiCi hemodynamic stability ^ma IdCi hypotension itasiljj'flfinsiitvi'jn^a'U^'j'Uit'j^aiailuaTMci^a^'ji 

m'jLTO'ua^'MnMIiicia I^aaia'waTjajiHaiituufuiJ'asiyiTuiml'uw^Ci a^nm'jimtia^'Mnla^a^uinl'U'if'u 

<u <u 

ilvjit'jnaia'waTaajiT.muuaia^n'a'ul^vilal'un'jwyiljJfnuTjafuiJ'jsiyn'ulli ■uanain^ff-^aiaHaiuinnni 1 

‘awmai?fB3jqyiBn'ui'Ha?i^a^‘3im‘3m'ut)a^'M'3laiml'MW‘3Si'y'^aim‘3'l)i^ma^'Mm^5wa bradycardia itat; 


heart block 
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1 AF (Affirm trial. 2002) 
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1.1 EJind^J beta blockers (BB) 1‘8'U metoprolol, atenolol itat: propranolol EJllu 

atrioventricular node (AV node) I^yCincilnm'jaanqviBflaffuff'^ 
ni'jauDa^ NE nu Beta-1 receptors ^ AV node imail'undu^nS'lia 

■Miwl'^'uwiJna^LiJ'u AF itanCi CFIF 'Mflm'j'uu^n'ua^'Mnla'Ma^fii^^ia (left ventricular systolic 
dysfunction) vilafim ejection fraction 'uaannifaacii: 40 BB I'U'U'ui^^'iasiLiJ'u 

<u <1 

l'U‘U'ui^?f^ waia'MiT.mmm'j'uu^'iDa^'MnT.aadi^uinasiiil'uaw'nalli 

V 

1.2 aingjsj non-dihydropyridine CCB L'ii'U diltiazem itat: verapamil aindu^aan 

qml^ani'jiJ^n'um'jmaa'U'M'ua^imciiTOjjmai'Bciaw'TU L-type calcium channel ^vlnoi SA itasi AV 
node refractory period ^aiTUTu5'Uit?isi7iilmn^m‘3?i^WTU?ffyfyia!l‘H^'iWTU AV node ai 

I'UfifiuuCi'uama a'lUTjaaanqviBMadi^'j'i^Lfn a'lui'jauBviTjailli'M'^'jiJauum'jfuiJ'jsivn'uitcisia^ w 

acute aat; chronic AF I’U'iin^'ua^ acute AF aiaasiuBviTjait'uauu'ua^ IV bolus Vila 
IV infusion nK aindu^Ci'tia^m'i BB fla anui'jal'^liadi^iJcia^/i'al'uWna asthma itai; CORD imaiam^ 

s <u 

aim'jliiwiJ'jsia^ma hypotension 

1.3 Digoxin Lil'uaingjVJ cardiac glycoside aiuqviBci^ refractory period tia^ atrial 
tissue a^Ciwcici^aTUTuafyuJia! action potential ^w'tu AV node ■uanainua-^Ciwa'MiHwlaLliwici^ 
I^am'jn'jsimw'Tuia'uiJ'jsiaivi vagal an digoxin fiwamvjm'jCiu^'i'ua^'MnM^al'iJaua'^m'jvii^TU'ua^ 
sodium-potassium-activated adenosine triphosphate (Na-K-ATPase Vila sodium pump) 
m'jmuTO'ua^'jti^uitficiiTOul'ui'Bcia'viilmn^it'a^l'um'a'uu^TDa^naiuiya'M'ilauinnnTiJnS 

V 

10 digoxin flqviBLlJ'U negative chronotrope itat: positive inotrope (viUiaa^aiwqviBmum'j 

Ciu^'i'ua^naivji'ua'Mnla) digoxin a^iiJ'uaivianl'um'jfn'wi AF 'Mvi CFIF 'Mvim'j'uu^'iDa^'Mnla'Ma^fi'i^ 
ma^aifiLiJ'uaima^^nman^CiqviB AV blockade u^'wum'juu^n'ua^'Mnla aTuCiw 
jiJituuBuiJ‘3t:yiTUit?it:3^ a^viiWUfli bioavailability bioavailability 

faaat: 70, aTuiaani'Ba'f faaai; 85, imiJ'Bcii’aacisi 95 itasim'jS^ituu IM faaai: 80 m'jfnwl'U'an^ acute 
asiuBviTjail^am'jH loading dose I^aaiauil^'U'ui^aTMflTunaillivin*] 6 1 'T'uu'jn i^aiamH 

onset watJLlanm'jHaiituuu'ii “digitalization” a^imn'nasiLiJ'uai^wiJ'jiiiyiBfn'iAi^T.'um'j 

ffi'wiimainw'tiaain^fla aanqviB'Bi onset iJ'asiuia! 2-6 6-8 itasiaiflOT^l'um'j 

fnwTMimijI^a'jsi^uail'uiaa^ra'iuTjaHwci positive inotropic 1^3a 0.6-2.0 ng/mL 
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Digitalis 



10 LL?i^'3nTalnnT300nqvi5'ii0'3 digoxin 10 la'll 1 ^0 Na^-K'^-ATPase pump 1^0 
an digoxin 0U0-^0'3'Milmnnnn'5m'U0'3 Na^ iiaQinnniiiian00n0inwaaln0nn'5iianiiJa0'unu 


Ca^^ vn-j Na^-Ca^^ exchanger 'MiHwaa'Mnlnw Ca^^ maj^uiiannii; 
excitation 'MiHnaijjL'S0'Mnl00'3'uui?nlnLii'35'u (Grant, 2001) 


PlUVl 


actin-myocin 


• isiuuyn^m'uaivn'?: luaaivni nnula aiiati'u wa^wn ■Ma^isa iJn^'Ma^ 

• ■3t:uuiJ‘5si?nvi: mfla 'ua'uljjvinu aum uyu^iw;; 

• ISiUUnTaSJa^L'M'U : L'M'ULLfl^aL^tnLVipla-3 L'M'ULLfl^LlJ'ufflCi'jaU'y^n^l^'l 

• isiuuwla : bradycardia, AV-block, PVCs, arrhythmia 

ilajvnyiTAiuilaaainni'jHai digoxin 

• m'jiaanHtiiT.'U'ii'ui^'MlsjLViinsiau^nufffinAiwiJia 

■y 
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• ni‘5wit:'y^‘5t:^ij£jil'uiaa^itcit:m‘3iJfiJ‘t)'ui^Enl3j'a3J‘n'usnufla!?f3Jij3yn^ 
LfiOTaaW'ia^l'ua^ai 


2 iia^^iJgnlaTjsiVi'j'i^ai'ua^ digoxin 


£jn 

i 57 

WEi^inOTU 

Amiodarone 

m'jfiia^aiaanyn^l^iicityn^a'Uci^ci^ aiavfiH'jt^uai digoxin muTOwfaacit 

70-100 

Antacid 

ci^mB^^TOan digoxin ci^TJitinaifaacit 20-35 

Cholestyramine 

ci^m'jg^iuai digoxin ci^iJitinfuiaacit 20-35 

Erythromycin Vila 

tetracycline 

digoxin aiamu'li'ufaacit 40-100 T.'ufaacit 10 tia^wiJna 

Propafenone 

ci^mBfiiwanaarivn^l^ aiaviilfc^uai digoxin murnfaycit 30-40 

Verapamil 

1 1 17 

m'jfiia^aiaanvn^l^iicitvn^a'Uci^ci^ aiavfiH'jt^uai digoxin murnfaycit 70- 

100 


1.4 Amiodarone iiJ'uai^£iiJ‘3t:3yi5fn'H?f^l'um‘3aua'^ Na^ channel iviTU'ua^Ciwci 

V 

'MiHSwciTOia'u^amaiSa AP ^Ha'U'lii^anL'a'uiTOa^aal'u ventricle itai; His-Purkinje fibers ■uanainua-^ 
flwa^amaLSara^afyuJiojliAl'^i^'iaa^'ji^if'i itasiiyaiSa'M resting membrane potential CiafniAi^LiJ'Uciu 
‘uaaa^'uanain'u amiodarone K”" channel AP duration mw^'u wm'jmu^'utia^ AP 

duration asiCiwciadi^WLa'uma'Mnlaili'u^'iaa^'n^Lfp^'^'U'uai amiodarone a^flqviBm'ul'uni'afn'wi 
tachyarrhthmias W'uanaifiWci^Mnfi'injJiitan amiodarone Ca^^ channel itasiLiJ'U 

noncompetitive inhibitor tia^ beta receptor lina amiodarone fiwacl^ sinus rate llcisi AV conduction 
^aa^a'umaj QT interval itat; QRS duration 'tia^'ua^ amiodarone 'MLVi'uan'Ji BBs itasi CCBs 
qyisn^ni'jTii^Tutia^'Mnlaa^TiiHai^a^LiJw'iiaan'ja^ain digoxin vilaanaHinunu digoxin I'uw^ 
^aua'ua^^a digoxin Ijj'^iAia imai amiodarone 

■Hcipna^'jvi'sij'aa'u l^aai?n3Ji‘5P?iKciiaL'uLt)3J'uit?i5iaunui'uaiaa^i^‘l L^^3Jinl^aiaiAnt:aai^a^i'uaiaayi 

i/ 

Itiif'U iJa^ m iinu £im volume of distribution (Vd) 5,000 dm half-life ilisiuia! 60 'T'U ^■^'U'U 

<u ’ 

ailia^m'jHfnuf^ua^'jim'jLTODa^'Mnla'M'jn^Lf'i aiaaiiiJ'ulia^'Maiituu loading dose onset ati^ 
2-3 noj ni‘3iiJaa'u?ffn'naiasiWTU^uiiJ'UTOn I^awTU cytochrome P-450 (CYP-450) 1A2, 2C9 itat; 

3A4 WTj'ua^a^n'iai amiodarone iiJ'uai^m^a'u^'jniainuaia'U'i Iwin I^ataiAnsiam^S^ai warfarin 
itasi digoxin wat:^a^^^^i3jaai^Ln?i‘a^aiLmuai‘3n3jn'u 


• ‘JinJU'wnT.a : ■wnlaill'U'Bl QT prolongation licit: Torsades de pointes 

• ^aulvi'aaa^'Vii^TUW^lJnS wanuTaaiml^w hyperthyroidism licit hypothyroidiam 
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Pulmonary fibrosis waia'MiHWna 

•' ^ <u 


• Liver toxicity aiaimmlm'Ha^iafi'uaa I^amia'ulTO^uasia^^'uadi^w^'iJnS 

aim"? 

• aifiTj^a^i : iJcnaiJ‘5t:?nyi^iani?fu (optic neuritis) aiimni‘5?f5i?f3J^n‘3t:an^i7iiH 
‘aUflTUm'JUa^LM'U 


• aim'J'tll^ma^^a CNS : ataxia, tremor, dizziness itai: peripheral neuropathy 

• aim'jvn^WTMW ; Photosensitivity, blue-gray skin discoloration 

• aimivn^'jsiUuyn^m'uaiviTj lliim' hs'uH aiiaa'u luaaivn'Jitcisii^a^wn 

<u 


2. m'jpnufiua^nm'jm'utia^'MnM^aljjHai (Non-medical rate control) nsmi 

s 

pnufljja^nm'jiTOtia^'Mnlal^aluHaTMiM 2 nslmm 

2.1 m'jHLflla^fTjsiW'Mnla'sC^an'J (permanent pacemaker implantation) 
LiJ'une'^'^'un'jw^W'iaSa^'jim'jili'U'ua^'Mnla'M'Biuina'U'Milmmaim'j Ijjn'na'iivi^tia^m'jLli'utia^'Mnla'M 

<u <1 

'Bi'U'uasiLn^TOia^vilaiiJ'uwciainm'jHai^aiiiJ'u I'un'Jw^-^nfii'im'jn'jsiTOwla'Ma^u'u 
Ln^ paroxysmal itasi persistent AF l^adi^JilJ'JsiiyiBfnTAi 

2.2 flTja AV node liPaaial'HaTUwla (trans-catheter AV ablation) Bnunu 
m'jlfimla^n'jsimwlaTO^an'j ws^-^nfi'i'iasi'QauM'UfTjfB'MWnaliia'iiniayi'u^aail^vilaauivicnain 

<1 <u 

m'jfnwi^paaimaflTUfiua^'nm'jLli'utia^'Mnla vilaauivifnainm'jfn'yi^nanBa'umapnufiua'^vinsim'jLli'u 

s s 

« cicj <iJ O d Si (L/ la/ ^ 'I ' 'I I 2 ^ «} 2 / 

tia^vinw nB'uua^'nm'ja'ii'jaL'um'j'jnwia^jjinmTjaacisi 90 imvinLaasiLua'iin'jai^'ULa^L^an^aLiJ^a^L'a 


mla^nisili'u'swai'i'jvi^itvi'u 

inaj'Jil'um'jfn'wi^nam'jpnuflua^'nm'jili'UDa^'MnM'uwiJna AF I^am'jfnuflua^nm'jiw'Mnla 

<1 <u s 

at:m3J'5t:at:n?nT,'um‘3m^ ventricular filling itasiVianifla^ni'jmwnt: ischemia itasmjjau^cnAifin^'aDa^ 

‘jsiuuLvicina'ULcia^Lvi^'uw'ia Wiviina'ua^m'jfnuf^ua^'nm'jm'uvinwilaau'ua^iiJ'uyianLaa^iTuaa tfun 

<1 s <0 

vn^mBfiTwi AF tia^ ACCF/AFIA/FIRS 2011 l^u'usi'ui'iim'jflTUflua^'jim'jLli'UDa^'M'ila'uwTjB'unuaia 

I %/ %/ 

tia^wiJna itasifiiviwi'ilivijjialhl'Ma^'jini'jimDa^'M'ilaad'M 60-80 flf-^^a'ui^'UDajsi'nn itasi 90-115 

<u <u 


^a'uiYi'uaisiaanniwnia ainm'jflfi'WTtia^ RACE II trial WTiim'jflfi'wil'uwiJna 614 HwCifint; 

<u 

permanent AF I^aCi primary endpoint lliimm'jiaaBn^ain'Vin*] aniVi^ainl'jfl'M'llaitcisiVicia^iaa^ m"? 
mfum'jfnwi^nl'uI'j^TAiaiinfiliha heart failure, stroke, itai; systemic embolism mim^Laa^aanuat: 
m'jLmwlaili'uw^a'^vinsia'uaTO^ ainm'jS^^iuwiJna'UTu 3 iJiAiun'ififn'iuimn^i^n'uadi^w'uaEfiflnj 


■jtiVini^ndjjfnura (lenient-rate controDwpnuraa^'jimiLli'utia^'M'ilaW'uaanni 110 Pif-^^a'ui^ itat; 
ndwYi^aa^ (strict-rate control) WflTuraa^'jim'jm'UDawnlaH'uaan'ii 80 Pif-^^a'ui^ (p=0.001) 
■uanainwinm'jflnwi^a-^'HU'iim'jpnuflua^'nm'jili'UDa^'M'ilaitiJU lenient-rate control atrTiiHW'ia 

<1 <u 

I %/ 

^a^nauin^'j'ia'Ml'j^iAiaiinci ■uaaflf-^n'Jinfiu strict-rate control 

<1 
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ni'aWiH'Mil.^ria'ul'ilm'Ui.Q’Uilri^ (cardioversion) 

i^niJ'jsia^fl'ua^m'j'MiWwl^nauliJLli'ULiJ'uiJnS l^urim'jci^aim'j'ua^ AF I'uwiJgEJUi^ 

<1 <u 

‘jia'Maim'j'ua^ AF ‘jufiTUflOifnTAi'ua^^i^iiJ'uadi^jJin m'ja^aim'jityi'jn^a'u^i'uit'j^ain AF im 

s s 

hypotension, CFIF Vila Ml m'jviiH'MnlanauliJimiiJ'uiJnStlatiiiJ'uyn^iaanEfivifuwiJna'MiiJ'u 
paroxysmal AF Vila persistent AF I^aaiaviil'uan'waitiiaanviiI^alu'flfln'iui'j^^TU m'j'MiW'MnlanauliJ 
i^'UiiJ'UiJnSaia'Milli 2 nBl^urim'jHai (pharmaceutical cardioversion) 

(direct current cadioversion, DCC) DCC imm'jHaifltiaain^fla ana 

in^wT.am'uw^a'^viasi'a'Q^'Mi'uit'j^TO I^aiaiAnsiadi^S^m'jm^ torsades de pointes itasimBHainvi 
iJ'jsiiyiBfnviijaam'ini'j'vii DCC imm'jviiW'MalanauliJi^'ULiJ'uiJnSwaa^aB^i^^'u fjtiaiaa'Mivivia'unwa 
m'jin^na'uilla^waiam^n'a'um'jvii cardioversion aditanl'UfVaW'MWaaLiJ'u AF adi^^ai^a^nvcuTurn'i 

^ <u 

48 '^alu^vilaliivi'jTU'jsiasiUfn'MifU'ua'uvilaimfnavia'^ainm'j'Mi cardioversion i^lia^maciTUTU 3-4 
aiJ^TM atrium a^atifiauu'i'Mi^TUiiJ'uiJnSanflf'^ 

liaaivi^w^aiiiJ'ulia^Wai^Tumiaw^atia^illa^TOmuiJ'jsiyn'ulliun' warfarin INR 

H'M 2-3 iiivincn 3-4 aii^TMfi'a'UVii cardioversion maila^n'um'jim thrombus iml'uw^^a^ni'j'vii 

V 

cardioversion adi^d^^a'uitj'uflfnasiO'jn^a'uain AF aiaaiLiJ'u^a^'M'i TEE ma^naviina'u thrombus 
itaaHailiTum'juw^Ttia^iaa^TO^a^fla heparin Hawn cardioversion 


3 ita^^tiauciai^'^'um'jflTUflua^'jinTjLli'utiawala (Rate control) 

<u <1 


nm\m 

'iJvnpimiiW'uiisas acute 

'MvnpinTsHmafn'unjj 


Calcium-channel blockers 

Diltiazem 

5-10 mg IV over 2-3 min, repeated 

once, 30 min later. Maintenance 

infusion rate is not reliably 

documented. 

Oral controlled-release 

formulation, 180-300 mg 

daily. 

Long-term control may be 

better with the addition of 

digoxin. 

Verapamil 

5-10 mg IV over 2-3 min, repeated 

once, 30 min later. Maintenance 

infusion rate is not reliably 

documented. 

Slow-release 

formulation, 120-240 mg 

once or twice daily 

Causes elevation in digoxin 

level. May be more 

negatively inotropic than 

diltiazem. 

Beta-blockers^ 

Esmolol 

0.5 mg/kg of body weight IV, 

repeated if necessary. Follow with 

infusion at 0.05 mg/kg/min, 

increasing as needed to 0.2 

mg/kg/min 

Not available in oral 

forms. 

Flypotension may be 

troublesome but responds 

to drug discontinuation. 

Metoprolol 

5-mg bolus IV, repeated twice at 

intervals of 2 min. No data on 

maintenance infusion 

50-400 mg daily in 

divided doses 

Useful if there is 

concomitant coronary 

disease. 

Propranolol 

1-5 mg IV, given over 10 min. 

30-360 mg in divided 

Noncardioselective: use 
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doses or in long-acting 

form. 

cautiously in patients with a 

history of bronchospasm. 

other 

Digoxin 

1.0-1.5 mg IV or orally over 24 hr 

in doses of 0.25 to 0.5 mg. 

0.125-0.5 mg daily. 

Penally excreted. Slow 

onset even if given IV, with 

less effective control than 

other agents, although may 

be synergistic with them. 

Poor efficacy for exertional 

heartrate 

control. 

Amiodarone 

800 mg daily for 1 wk, orally 

600 mg daily for 1 wk, orally 

400 mg daily for 4-6 wk, orally 

200 mg daily, orally 

Hypotension, heart block, 

pulmonary toxicity, skin 

discoloration, hypo- 

hyperthyroidism, corneal 

deposits, optic neuropathy, 

warfarin infarction, sinus 

bradycardia 


Vi3Ji£JiVi^ : t iJ'aSiiyiPllyiEjljj'Ci IV beta blockers 
1 


ni'a^Tum^-^Viisini'am'U^ija^'iyiT,^ (Rhythm control) 

m'jfnwiWTtJ AF Tj'uit'U'Jvii^rn'jfn'wi'l'uilati'iJ'ulia^'Mm'jfn'yiliga rate control n'a'uitana^ 

<u <1 

■wai'aOiiEfi^u^ajJ'n'iilJ'U rhythm control itasia^ilJ'uni'j'HaiiaJiT.'ULla^ni'aila^n'U thromboembolism 
nilia^fnwiliTEjaivilaljj wui^a^ainm'jflnw AFFIRM trial Tiini'jflnwil'uWna AF aTUTU 4,060 I'u 

<u ’ 

nduiJ'jsi'ain'j'MflaiajJinn'Ji 65 iJ^CiilaaaLfia^^am'jim stroke a'ulmtriLiJ'uI'jmnjjflaiuivinTU Ci left 
ventricular EF < 40% £i left atrium 5 I^auii^fifijJ^nadi^aanLiJ'u 2 ndwflallifu 

ai'MiiJ'U rate control Vila rhythm control primary endpoint fla a^‘3im‘3^iaain'vin?nivi^w?i 
ni'jflfiwTHunia^'jim'jiaa^n^tia^waa^nriulviimnm^n'u it^Sa'waTjaiil'U'jiacisiiaa^itaTnu'Jinfiu^ 
rhythm control aijfla^'Jini'j^iawinn'JlfiEju rate control waiailJ'UWciainm'jm^ side 
effect ‘ua^ail^aSIamaim torsade de points uinn'JifiEjvj rate control 4 ivin I'uliTum'jfnw 
rhythm control 2 nSfla 

1. ni'avi'iH'MnlanauliJiiJ'uiJnSl^amiHai (medical cardioversion) ai^’BffTy'iwlaili'uw^ 
a-^vnsia'iuTaaaiifunaanlliiCl'u 4 nsju ^'lunalnm'aaanqyiB^-^ita^^l'U^TJi^^ 4 

Class I (Na^ Channel-blocking drugs) nalnm'jaanqyiS'ua^ainEjuuflani'afi^ 
pacemaker rate I^aiaiAiisiatii^S^ ectopic pacemaker conduction uas excitability wqviB 

Na^ Channel 'MiHflnalvI'^TMnlanau resting state 

11 
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4 EjnfnwTMil^m'uw^^-aviTSil^yqiLL'un^'iuniiaanqvis (Vaughn-Williams 
classification) 


n^u 

d'asuivi 


Class 1 (Na^ Channel-blocking drugs) 

la 

Sodium (intermediate) Potassium 

Quinidine, procainamide, disopyramide, 

lb 

Sodium (fast on/off) 

Lidocain, mexiletine, tocainide, 

Ic 

Sodium (slow on/off) Potassium 

Propafenone, flecainide, Moricizine 

Class II 

Beta adrenoceptor-blocking drugs 

Propranolol, esmolol 

Class III 

Drugs that prolong ERP by prolonging AP 

Bretylium, sotalol, amiodarone, Dofetilide, 

Ibutilide 

Class IV 

Ca^* channel-blocking drugs (Ca^^ 

antagonists) 

Verapamil, diltiazem, bepridil 


A 


B 


C 


Resting 


Activated 


Inactivated 



Recovery 


iil^ 11 ita^^nalnmiaanqyiB'ua^ainau Class I (Grant, 2001) 

iiJ A iLfi^-afl-a/msfi Na* channel aal'unnswn (resting) wlu'sa-j'iia-a Na* asSnTatiiaaarraa-J h gate 
itasDa m gate Na"" IjjfnjJTaawiu channel la 

I'd B iLfia-sfi-sansna-s Na* channel iSaannisatJ (activated) yiiW m gate itiaaan Na* wlviaLtiifi 
waswlaaEJi-snafii ina depolarizing 

id C iLfia-3fI-aans^3jmifl''um (inactivated) lauasArmiiatia-a h gate itaiiia m gate diH Na^ Id 

fnjjuamawaala 


Class II (Beta adrenoceptor-blocking drugs) ainctwtJci^ Phase 4 depolarization yfi 
Him automaticity a^a^TiiHwl^m'U'aiiiastiuici^ EJiHna'utlljjflatjfiwciTOm'j'iIilTAlYli'tja^ His-Purkinje 


system unnun 
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Class III (Drugs that prolong ERP by prolonging AP) EJlflsjjJ'uCiwcimu AP duration 
Channel^'MiVi'Ui^'um'jm^ repolarization wejiI'U class III 'U^siCiwci^a AP 3 LiJ'UVian 
Phase 0 

Class IV (Ca^^ antagonists) ai^LlJ'uaiwWflffuff'5 Ca^^ channel ■Maal'uafint: 
activated ita" inactivated state itiu SA itat: AV node I^a?n3JT5nm3J conduction time ita" ERP 
AV node raa^a'uflwan^m'jafi^atyujiai'ua^ SA node itasin^ EADs, DADs imait'unduyliiSwfi 

^a fast channel - dependent tissue 

iJ‘3Si3yiBfii'nt)a^ai'^'^‘uni‘3'viiH'MnlanauliJm'uiiJ'uiJnS5'unu‘3Siat:n?n‘t)a^m‘3iiJ'u AF 
I^ynu'Jiaiat:£iiJ‘3t:3yiBfiTn?f^?f^iflaHfnal'u 7 'T'uiJuain'ywLiufl AF 

<u <1 

viinHviwain'an^ncnwnfin I^aaiwm'jflnwnitaTiAnj'JifliJ'asiiyiBfn'n^'um'j'vii cardioversion 
lij Class la, Class Ic itat: class III class III Ci'{)a3J?i?f'uu?f'U'U'ii£iiJ‘3Si3viBfniAiivi'uan'iinfi'3Ja'U‘i 

adi^l‘3mi3jm‘5'wai‘5a!iiaanHaTU'uasilia^'waT3a!ivicna‘i ilaaa I^aLaiAntJadi^S^watii^ma^ainai 

ai'MCil'^'UlJ'JSiiviPllyial^un' flecainide (Tambocar ), propafenone (Rytmonorm ) ita" amiodarone 

® rfcja/ej a/cdcicd 

(Cordarone ) amiodarone iiJ'uai^anHilaa'M?!^ aiivi^'Maiuanil'iJJ'iHijaai^a^ainiiJ'uaima^ 

<u <1 <1 <u 

AF ^5 structure heart disease iTO naiuma'MnT.a'tn^iaa^Ucisi'Mnla'Ma^fi'i^^ia 

V 

■Mi^Tuw^iJnS l^adi^iJcia^/i'a (an flecainide uat; propafenone ‘U'ui^ai 
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5 Lia^^^a^avn^LfiOT^ci'Ufna^lLLasiiAicifnfl^l'ua^ antiarrhthymic drugs (Sanoki et al, 2008) 


Drug 

Bioavailability 

(%) 

Primary Route 
of Elimination' Substrate’’ 

Inhibitor‘s 

Vo.si (lAg) 

Protein 
Binding (%) 

t'* 

*1/2 

Therapeutic 
Range (mg/L) 

Quinidine 

70-80 

H 

CYP3A4 

CYP2D6 

2-3.5 

80-90 

5-9 h 

2-6 





P-CP 





Procainamide 

75-95 

H/R 

NAT 


1.5-3 

10-20 

5-6 h (SAs) 

4-15 




CYP2D6 




2-3 h (FAs) 


Disopyramide 

70-95 

H/R 

CYP3A4 


0.8-2 

50-80 

4-8 h 

2-6 

Lidocaine 

20-40 

H 

CYP3A4 


1-2 

65-75 

1-3 h 

1.5-5 




CYP2D6 






Mexiletine 

80-95 

H 

CYP2D6 

CYP1A2 

5-12 

60-75 

12-20 h (PMs) 

0.8-2 




CYP1A2 




7-11 h(EMs) 


Tocainide 

90-95 

H 

PH II, glue 


1.5-3 

10-30 

12-15 h 

4-10 

Moricizine 

34-38 

H 

CYP1A2f 


6-11 

92-95 

2^h 

— 

Flecainide 

90-95 

H/R 

CYP2D6 


8-10 

35^5 

14-20 h (PMs) 

0.3-2.5 








10-14 h (EMs) 


Propafenone'’ 



CYP2D6 









CYP3A4 







n-39 

H 

CYP1A2 


2.5-4 

85-95 

10-25 h (PMs) 









3-7 h (EMs) 


Amiodarone 

22-88 

H 

CYP3A4 

CYP1A2 

70-150 

95-99 

15-100d 

1.0-2.5 




CYP2C8 

CYP2C9 









CYP2D6 









CYP3A4 









P-CP 





Sotalol 

90-95 

R 



1.2-2.4 

30-40 

10-20h 

— 

Dofetilide 

85-95 

R/H 

CYP3A4 


2.5-3.5 

60-70 

6-10 h 

— 

Ibutilide 

— 

H 



6-12 

40-50 

3-6 h 

— 

Bretylium 

15-20 

R 



4-8 

Negligible 

5-10 h 

0.5-2 

Verapamil 

20-40 

H 

CYP3A4 

CYP3A4 

1.5-5 

95-99 

4-12 h 

>0.05 




CYP1A2 

P-CP 





Diltiazem 

35-50 

H 

CYP3A4 

CYP3A4 

3-5 

70-85 

4-10 h 

>0.05 





P-CP 






Vi3JneJl,Vi^ : °H, hepatic; R, renal. 

I) 9 ’I ’ ’ 


Variables for parent compound (not 5-OH-propafenone). 

VyP = cytochrome P450 isoenzyme; NAT = A/-acetyltransferase; P-GP = P- 
glycoprotein; Pii, glue = phase II glucuronidation. 

Vms = poor metabolizers; EMs = extensive metabolizers; SAs = slow 
acetylators; FAs = fast acetylators 
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6 ita^^'liawciEJT^'^'um'jpnura^'avi'jsim'jLli'U'ua^wT,^ (Rhythm control) 


ndajEjn 

H 

cardioversion 

pnupiaj 


Flecainide 

300 mg orally (2 mg/kg of body weight IV) 

50-150 mg twice 

daily 

IV formulation not 

available in U.S. 

Approved only for 

paroxysmal AF with 

structurally normal 

heart. 

Propafenone 

600 mg orally (2 mg/kg IV) 

150-300 mg twice 

daily 

Same limitations as 

flecainide. 

Procainamide 

100 mg IV every 5 min to maximum of 

1000 mg 

Slow-release 

formulation, 1000- 

2000 mg twice 

daily 

Long-term use 

associated with Lupus. 

Not FDAapproved for 

AF. 

Quinidine 

200 mg sulfate orally, followed 1-2 hr 

later by 400 mg 

200-400 mg 

sulfate 4 times 

daily, or 324-648 

mg gluconate 3 

times daily 

Approved for AF but 

risk of death increased 

during long-term 

therapy. 

Disopyramide 

200 mg orally every 4 hr to maximum of 

800 mg 

100-150 mg 4 

times daily or 200- 

300 

mg controlled- 

release 

formulation twice 

daily 

Not FDA-approved for 

AF. Strong negative 

inotropic effect. 

Sotalol 

Not recommended (conversion rate is 

low) 

20-160 mg twice 

daily 

Poor conversion 

efficacy. Approved for 

maintenance of sinus 

rhythm. 

Flospitalization for 

initiation is 

mandatory. 
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ndjjEjn 

H 

cardioversion 

'tiun^nntMma 

fnupijj 

Vi3Jn£Jl,Vi^ 

H 

Dofetilide 

0.5 mg twice daily orally (adjust dose 

downward for patients with renal disease) 

0.5 mg twice daily 

(adjust dose 

downward for 

patients with renal 

disease) 

FDA-approved for 

conversion and 

maintenance. 

Flospitalization for 

initiation is 

mandatory. 

Ibutilide 

1 mg IV over 10 min in patients weighing 

> 60 kg, or 0.01 mg/kg over 10 min in 

patients weighing 

< 60 kg; may be repeated once if 

arrhythmia does not end within 10 min 

after end of initial infusion 

Not available for 

maintenance (IV 

formulation only) 

Do not use in patients 

with hypokalemia, a 

prolonged QT interval, 

or torsade de pointes. 

Amiodarone 

Oral : Inpatient : 1.2-1.8 g per day in 

divided dose until 10 g total, then 200- 

400 mg per day maintenance or 30 mg/kg 

as single dose 

Outpatient : 600-800 mg per day 

divided dose until 10 g total, then 200- 

400 mg per day maintenance 

IV ; 5-7 mg/kg over 30-60 min then 1.2-1.8 

g per continuous IV or in divided dose 

until 10 g total, hen 200-400 mg per day 

maintenance 

600 mg/day for 2 

wk, then 200-400 

mg daily (lower 

dose is preferable) 

IV amiodarone 

moderately effective 

for conversion, but 

onset is slow. Good 

rate slowing in AF. Not 

FDA-approved for this 

indication. 


2. (direct current cardioversion Vila 

DCC) imn'ia-^ljJCim'jflnwiLiJlauL'MauiJ'jsiiviBfnTAi'ua^m'j'Mi DCC num'jHaimaH'MnlanauliJm^TuiiJ'u 
iJnSimain ACC/AHA/ESC guideline iJ 2006 fifi'in'iim'j'vii DCC asiCiiJ'jsiiyiBfnvi^n'iim'jHaimaH 
■Mn'lanauliJvii^TuiCl'uiJnSimadi^l'jn^ium'a'vii DCC asiJiiJ'jsiaviBfnvi^nnim'jHaiadi^wia'ul'uWna'M 

<u 

Lilv) AF u'l'UTUUcisiwiJna'MSfnnsi hemodynamic instability ma^ainm'j'Mi DCC asiCiwcifvjsiviuvn^ 
hemodynamic 'uaam'im'jHai immivii DCC nJi'liaLfiaflam'j'viiHm^'MnlaLli'uwwvnsiTO^a'u^iuvj'i 
itciiim'jin^na'uilla^wl'udTutia^m'jm^na'ULlla^tla'iuTjaila^n'u I^anTaWailiTumiitw^Ttia^iaa^ 
■uanain^viw^vii DCC faaasi 50 asiwm'jnauiiJw (AF recurrence) l'U‘3t:at:n?n 1 ma'uit'jn (ainauiiJ'u 

<u 

'Bifiial'U'jsiasincnljJnvn^vipf'^m'j'vii DCC atJLlam'i immediate recurrence, imfiialvi 1 nvi- 2 
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tlyrn'i early recurrence itasim^T.'uncnuin'Ji 2 late recurrence) Vilamim^ complete 

shock failure ^natvi^w^Cim'j'uiEJiliTuwlaLli'uw^a'^vinsiuiH 

lina wm‘5HtJi‘5'33Jnum‘3Ti°i DCC cardioversion 

ni'jnauilJ'U'STtia^ AF ACC/AFIA/ESC ifUSilllfla amiodarone, flecainide, ibutilide, 

propafenone it?i" sotalol imilBSiiyiPllyiaCiad 3 ‘BC^iyii'U'Ufla amiodarone, flecainide itasi 
propafenone wwiJna'Mat:llifuiJ‘5i:Ia'a'uainai‘5'3unu DCC l^uriwiJna'Mljj'^aua'ua^^a DCC vilaCiiJ'jsi'yS 
m'jLlJ'U immediate Vila early recurrence Via-^m'j'Mi DCC amiodarone iiJ'uai^'QauHjJin^El^ 

i^a^ainiiJ'uaima^^9ma9^?nui‘3aM‘uWna structural heart disease 

V 

Sotalol iiJuailundw nonselective Beta-blockers itasi class III potassium channel 
blocking effects W sotalol £iiJ‘3t:Ia‘aiH‘um‘3Vi°iH AV nodal conduction Sotalol 

Amiodarone Atrial Fibrillation Efficacy Trial and Canadian Trial of Atrial Fibrillation studies viun'l 

AF viwainlmuai sotalol itan^'im'iaivicianadi^Ci'uaEiiflfyLmCia^'jim'j 

nauilJ'U'Bia^n'ii Amiodarone 

V 

■uanain^a-^Ciailviu'fla dronedarone wiiJ'uai'MLiJ'ua'U'n'UB'ua^ amiodarone 

iodine aan'MiHm'jasiauai^LuaiSal'uvf'Uci^ci^ aiullifum'jfu'ja^aina^flm'j 
aivn'jitcisiaTtia^avifBamlmman'u^ 1 fvjnfiiflu vipi. 2552 I^aanfiaiviijiaT.'Upn'iuit'j^ 40 Saanfu^am^ 

M oA 

20-40 ^nlvj^a^^a^fuiJ'jsiyn'uai'y'Ucisi 2 Pif-^ I^alw'aiLiJ'ulia^uIvn'jaiituu loading dose 
viwainvia^aiitanaiatian'ifuaanfiiaT.'u 1 iJ'jsiiyiBfiTnl'um'jfnwi AF ‘ua^ai^iAiun'ilnama^nu 

<1 <u 

amiodarone ainni'jflnwi DIONYSOS wiiJ'um'afln'y'iituu RCT viim'jfln'wil'uWna AF aTUTU 472 hw 

<u 

anaul'^lifuai amiodarone 600 mg iiJ'un?nvn'u 1 mavi 200 mg LiJlaui^aununfi'u 

<u s s 

I i/ 

dronedarone 400 mg nuat: 2 primary outcome l^un' recurrent AF wam'jflfi'yi 

TAiU'3in?i3jyiL^‘3Uai dronedarone recurrent a^nmnciuviL^'JU amiodarone imL'UM'ua^aim'jLjJTAi^ 

<1 <u s 

■U'jsia^^a^aulyi'jaam'uim'uaan'Jiadi^fl'uaEfiflnj (nsju^l^fu dronedarone fayasi 0.8 itasinEju^l^fu 
amiodarone in^faa?i" 5.9) 

amm'Jflfl'yi DAFNE (Dronedarone Atrial Fibrillation Study After Electrical 

Cardioversion) WLiJ'um'jflnwmavii'Uvn^ai dronedarone ^iviuiiiaut'um'jlla^n'u recurrent AR 

%/ I 

Tiim'jflfvwiituu RCT dronedarone 400 un., 600 3Jn. itat: 800 3Jn. nviasi 2 itatinfi'u^ 

l^fuaivicianviwain'MWnaMfuni'jvii cardioversion itanainm'jfln'yTnuninri'u^l^fuaivicianm^ 

<u s 

recurrent dronedarone IdCiflmvJit^n^i^n'Uit^jlanJlaui'Maufna'l'unrijJ 

dronedarone uannauiAiU'iifiEju'Mlmuai 400 3Jn. nvicit: 2 recurrent AF Tjaa^a^ (p=0.001) 

ainm'JflfVWll'UEjI'JlJ'Ua^ European Trial in Atrial Fibrillation or Flutter Patients 
Receiving Dronedarone for the Maintenance of Sinus Rhythm (EURIDIS) and its sister trial, the 
American-Australian-African Trial with Dronedarone in Atrial Fibrillation of Flutter Patients for the 
Maintenance of Sinus Rhythm (ADONIS) wlJnEjl^fu dronedarone 400 SciSnfu nucli: 2 

wdiJ'jsiiviBfn'iAil'um'jila^n'u recurrent AF Vila atrial flutter w'MCiaim'jLLcisilu'Saim'jlmTUUinnni 1 
ilmanJlauLviaunuaivician IvimBAnwi EURIDIS lAnjpiiiaaa'ua^m'jnauLiJwfla 96 n'uaivifuWna'M 
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Mfu dronedarone nJlEJUi'MEJunuWTEJ'MlmuEJiVicianLviinu 41 a'UU?isil58 I'U licit: 59 TU^iUcii^u Itj 

V 

fiTJAnwiDa^ ADONIS piiiaflEJncnDa^miim recurrent AF I'Uflf-^ii'jnvila atrial flutter iviinu 2.3 ivii 

licit 2.7 lYl'll'Uflciu^l^fu dronedarone I'um'jflfiwitia^ EURIDIS licit ADINIS ^lUcll^U 
<1 

3. m'jfl^a-^vntm'jili'Uwlti^llJ'UlJnSiianM'MnauilJ'U AF an (maintenance of normal sinus 
rhythm) Vilam'jmunwH'Mnlam'UiiJ'UiJnS (rhythm control) ViwnTJTii cardioversion lyniafyiil^anT? 
Haivilam'j'Mi DCC aia'wai'janHail'U'jtatanman^m'jm'utia^'Mnla^iiJ'uiJnSiinnM'MnnuiniiJ'u AF 
an vila'atcia'jtatncnT.'um'jnnuiniiJ'u AF an aivifuWna'MiiJ'u lone AF iicit£i?nivi^^fnwil^aial3j' 

<u s 

aiiilwat^a^l^fuaimamunuainTj^-^nci'n i!la^ainCimi3Jiaa^^ani‘3nnuiil'U'8i^°'i3Jin adi^l'jmiw 

<1 

Wna'Mmi'unl'ujjl'um'jimm'jnnuiiJwa^atMfuiJ'jtla'BiIainaijjin wWna'Miaa^^ani'jnnuiiJ'u AF =81 

<u <u <u 

Idlin'structural heart disease vilawiJna'MiiJ'u AF WTUitj I^aainniii'Ufuiain ACC/AFIA/ESC 

<u <u 

guideline 2006 atii'ut'uiT.'^TOi amiodarone, beta-blockers, flecainide, ibutilide, propafenone lint 
sotalol I^aan^Jil'ffl'U'lJ'JtiviPllvial^iin'ai amiodarone, beta-blockers, flecainide lint propafenone 
iin^^l'U^i'ji^'w 7 nivifu beta-blockers ^dvinnfn'umjun'U'una atenolol, bisoprolol, carvedilol lint 
metoprolol 


7 "SWlintDin^ai^^niVifu Maintenance of normal sinus rhythm 


m 

■nai^EJi (mi'u) 

aimiT.jjwiJitfi^RyicfiRty 

Amiodarone 

100-400 un. 

Photosensitivity, pulmonary toxicity, polyneuropathy, Ul upset, 

bradycardia, torsades de pointes (rare), hepatotoxicity, thyroid 

dysfunction, eye complication 

Flecainide 

200-300 un. 

Ventricular tachycardia, FIF, conversion to atrial flutter with 

rapid conduction through the AV node 

Propafenone 

450-900 un. 

Ventricular tachycardia, FIF, conversion to atrial flutter with 

rapid conduction through the AV node 


/intiiyiin^a'U (Complications) 

fintiiyi'jn^a'U'Maiain^ainfmt AF I^aiaiAntadi^S^w^Sfmta'un Wnal'jn 

<u I <u 

m'luMn'M^n^, left ventricular dysfunction ejection fraction (EF) ■uaam'ivilaiyiinufaant 40, 
impaired diastolic relaxation lint restrictive cardiomyopathy Wfmt^-^nnnSm'iulnatii^^ii'iAnt 
itnt^^nunTantyina AV synchrony iintn^wnH diastolic filling n^n^ wCi 2 fintiiyiin^aw'j'uii'j^na 
ischemic stroke lint systemic embolism in^i^a^tnnm'jnnjinam'iumununi'jvi^^Ttia^wlti'Ma^u'ul^ 
'MiHina^lvnna'uljj'naant^nn (stagnation of blood) 'MiH'ji^main^m'jnfi^na'uina^ (thrombus 
formation) iintna'uinamn'iuTjnvin^liJB^TO^iunTu^i^h ‘ua^'ji^mawna'uinamatnnilam'i 

<1 s I <u 

(embolism) 'uantnn^a^niJ'jtnautia^ina^'MnJna'uinJn^liJ iintn'jtuTum'jn'jtm'ua^inn^ina^ ni"? 
aninu^mu^'u nTjnfi^ growth factor ‘MmjJinnmatTiiHn'jtmm'jnfi^na'uina^mjjuin^'u w 
fintiivi'jn^a'u^ninuil'uwiJna AF 'Min^ainn'jtuTuwnnin'Iii^TOl^iin' stroke 

«/ <u <1 

aia^muinn^wnTjim stroke uaiaatin^l'utiait^fiaim'jtia^ AF aavilaljj'nl^ wl'uWnaimntnaatCi 
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stroke wi]aatJvn^flSCn^?nuT3fnjanW'uWTtJLm?isif=i'U'iiCifn'iuiatJ^?f^ 

<u <u 

■Masim^vilaljj asiaiWLPila^wa'MLlEjn'Ji CHADS 2 score 8 

8 CHADS 2 score itas stroke risk, and risk levels 


CHF History 

+ 1 

HTN History 

+ 1 

Age 75 or >75 yrs old 

+ 1 

Diabetes Mellitus History 

+ 1 

Stroke previously or TIA History 

+2 


CHADS 2 scores, stroke risk, and risk levels 


CHADS 2 score 

Stroke risk per 100 pt-yr 

CHADS 2 risk level 

Warfarin recommended 

0 

1.9 

Low 

No 

1 

2.8 

Low 

No 

2 

4.0 

Moderate 

Yes 

3 

5.9 

Moderate 

Yes 

4 

8.5 

High 

Yes 

5 

12.5 

High 

Yes 

6 

18.2 

High 

Yes 


ni'jila^n'uni'jLmauLlla^a^TO 
-^- 

m'jHailiTum'jm^na'uiaa^ (antithrombotic therapy) iiJ'um'jfn'yiui^'JITuma 
‘Oa^n'um'Jin^na'ULaa^a^TOl'uWna AF I^ataiAnsim'jm^na'uiaa^a^m'Maua^ adi^l'jn^ium'jin^na'u 

<1 <u <1 

2 / l| I 4^ ^ I <sj VI 2/ft^ 2/ l| VI 2/ft^ , Ck <=J sH 

‘ua^wunaLmcisi'jia ^^■u'una'uyiasiLmuaiwiJnayin'aiaflniasiL^'juni'a'u'asim'UfnijJiaa^tia^m'jm^na'uicia^ 

<u <U <1 

adi^fl'juaTumaiJ'jsila'a'ua^a^Ucisifliwa^aim'j'ui^ma^Lya^ainailiTum'jLmna'uiaa^aKCiaim'jljjw 

<u <1 

iJ‘5t:?f^m‘3‘uit‘5^a'uaiaJa^n^l^ I^aai^i'um'jLmna'ULaa^'Muaul^'uilaa'U'uasiSati 2 ^a an 

s s ^ I 

^TUfiTaLfia^iaa^ (anti plate let) itasailiTum'jLLw^n'ua^iaa^ (anticoagulant) 
a^iJ'jsiiyiSfn'ntia^aiwaa^nfijJTOni'jci^Lmna'uiaa^ I^aainm'jfln'wi'ua^ Flart itasiflaji: (1999) w 

s 

Tiini'jflfiwiituu meta analysis ‘HU'iiaindjJ anticoagulant (yil'^'um'jfln'yifla warfarin) fliJ'jsiiyiBfn'n 
T.'um'jci^a^'jim'jm^I'jpivicia^iaa^aua^a^TOl^faacisi 62 itasim'jHai antiplatelet ('^'^'um'jflnwifla 
aspirin) aiuTjaci^a^'jim'jLn^I'jflVicia^iaa^aua^a^TOl^ma^faacisi 22 ivii'u'u imadi^lin^iu 
ACC/AFIA/ESC guideline 2006 lliLff'uait'unvn^m'jiJ'jsimwn'iJJifia^^am'jm^Suiaa^^'^ua^^WTJi^'M 9 
I^awiJna AF ^IwCifn'ijjiaa^a'U'i (low risk) ai^ifusiilifla aspirin anvifuwiJna'MCi 

finsiT,^fmsiViww^aliJul4m' wlania luivinTuvila'Mnla'Ma^fii^^ia'vii^Tuw^'iJnSat:?^ 
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ayl'uncju^LaEJ^iJTuncn^ (moderate risk) aiaLaafiMm-^m aspirin Vila warfarin imwiJna'MSiJ'jsi'ySLiJ'u 
I‘5f=ivi?ia^Laa^?f3Ja^a^m flawnlaw^iJnS'a'Q^ mitral stenosis vilaflai'UTUilaaaifia^'u 

s 

‘jsi^uiJ'vuncn^innn'Ji 1 ilaaaatia^iiJ'uWna'Mifia^w (hiph risk) m'jfnwi^it'usi'uiflam'jH warfarin 

<u <u o 

I'Oiviuia'ua^fli INR ad'M 2-3 it^ilivijjiatia^ INR aiaa^m'i^aiCia'U'Mnlai^au'jnu^na (flnwi'jiaciiiLaa^T.'u 

<u <u 

lanai'jmaa'uila^vianm'jHai warfarin) aini'jliiwiJ'jiia^mEfifluitia^ailiTum'jimna'uiaa^a^m 

tj <) 

l^un' miSiaa^aan I^aLaiAntJadi^S^m'jm^ intracranial hemorrhage ainai warfarin ^^SaijSm'jnlm'j 
Ln^ati'Mfaacit: 0.3-0.6 I^a‘3Si^u‘ua^fnivji?ia^ai:5'uadnu “uvn^ai^l^fu itasiaia aiaiamuuin^'upnivj 


im^nasii'nuvnn^'u 


9 ita^^itvnyn^m'aiJ'aKiSwn'iuifia^'ua^m'jm^na'uiaa^itcitim'jfn'wi 


Risk category 

Recommended therapy 

No risk factor 

Aspirin 81-325 mg daily 

One moderate-risk factor 

Aspirin 81-325 mg daily or warfarin (INR 2.0-3.0; target 2.5) 

Any high-risk or more than 1 

moderate-risk factor 

Warfarin (INR 2.0-3.0; target 2.5) 

Less validated or weaker risk 

factors 

Moderate-risk factor 

High-risk factor 

Female gender 

Age greater than or equal to 75 year 

Previous stroke, TIA or embolism 

Age 65-74 year 

Flypertension 

Mitral stenosis 

Coronary artery disease 

Fleart failure 

Prosthetic heart valve 

Thyrotoxicosis 

LV ejection fraction 35% or less 



Diabetes mellitus 



ViJnEJmfl : INR : International normalized ratio, LV : Left ventricular, TIA : transient ischemic attack 


ni'afnwi AF faalvjlTOi 

AF rhythm control rate control Ivinii 

stroke itast heart failure ima-^SwiJnain^'jia^aialu'a'ivn'jayiwaaim'j 

<u 

, ^ VI a/ a/ I .1 vi a/cj a/cj eyna/ a/vifria/ ^aa/ 

tia^ AF ventricular rate L^^vi'jauaim'j'tn^mEj^tia^LJi vi'jaL'aaiiicnLuL^wdVi'ja^a^m'j 

■i 

vn^iaana'ut'um'jfn'yi I^ansm'jfn'wi AF 'MluHaiMun' nTawi^^friwi AF (surgical ablation) itcrstmia 
wla (catheter ablation) m'j'lamla^tinafnuraa-^vnstm'jili'uwla (cardiac pacing) itastm'jlamla^ 
implantable atrial cardioverter defibrillator 

1. (surgical ablation) miwi^^maffiw AF astaifevJuSii'U'Mnim'jm^ 

reentry LiJ'uncilnm'jLn^ AF 'Maiflfy reentry I^am'jw'i^^wM'uulna! 

'MEi'iflUJ^am'jm^ reentry a'lUTja'MiWvia^m'jLm AF IK wsm'jK-^nfi'nL'Jiastilam'i MAZE operation 
wa^‘5ifni3jKiLlaainni‘3'vii MAZE operation ad^fayat; 70-95 adi^l'jn^ivjm'jw'iK^ituuyastlKl'uwiJna 

I ^ <u 

^Ka^lKfum'jwiK^'wnlaKnaaiivi^a'u 
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2. Catheter ablation q^LiJ'um'jfnwn AF L'ua-3BinLiJ'u 

nS'Mljj invasive 3Jin I^tiCivianni'j'^namti^nu percutaneous coronary intervention (PCI Vila nTjfnwi 
viaa^iaa^'Mnla^umwTu?na?n'u) wviiI^am‘3iLyi^?na?n'umliJl'uvi?ia^iaa^^°itvidiLaTu-3fluW?na 
mHawml'UMnla'Ma^iJ'u (high frequency electrical impulse) m 

Wfl'uviiiLcisiyncnai'uaiaavnLayiiiJ'ummi'u^'Da^ AF wmims'uL'U'an^iL'jnasia^uiJ'jsiayisfniAiyiLvia^uin 

V 

'unLmfnavia'^lmum'a'wajvna'uvia^'jifln'iuci'iLfaati'Mfaacij; 80-90 LLasinia-^Mfufln'iu'uauatii^Lm'iviaia 
I'uvn^iJfj'Lii I^awiJna'MflTjasiMfumifnwn^TaisMTulvidflawyilsjvi'u^aanni'jDa-a AF M LmnnajJATu™ 

rfj ^ 1 / <ij q 

&/ a^ s) I VI d ai iJ d <sjs) 2^ a^* d st 2 /V 11 V 1 &/ 

ai^i'jimim'uvnLavia^cn^L^^ vi'sauwa'tn^ma^'tia^aiyiL'aL'uni'jinwi viiaL'aaiiLcnLjjmwci 

3. Implantable device aivifu AF (permanent 

pacemaker implantation) 12 I'uniw^Mnl.amwiuina'um^ainTs Ijjniniim'U'aTU'uasim^^'uKia^ 
vilaLiJ'uwaainmiHaTMaiLiJ'ul'un'jwwndm niin'jsiTO'Mnla'Ma^u'u (atrial based pacing) 

Ln^ paroxysmal Lias; persistent AF Lmiflla^ri'jsiTOwndma'^Sni'jfln'W'inaa'Main^aal'uWna'MCi'Mn 

I I q qj qj 


ni'aila^n'u AF 

L'ua^ainilaa'U'Uf^n'iu'an'ua^miLn^ AF muu'inm'viiHLfsjSm'jHaima'Lla-an'uni'jLn^ 

q q 

cd a^ ii d wa^sja^a^ la/vjicj a^ a^ 

AF maa^a^'nni'jLauiJnaLLasimiLaa'an^ mani'aua^n'uL'U'uaau'uajiu^L'U'uL'uvimiflTUfluisi^ufln'iu^'u 

q q q 

L'ua^ainni'jflTUf^iviisi^uflmuMa'M^l'^^^iuLilTViviiaasj'anaci^a^iiniiLn^ AF I^aaiviCimi 

qj q 

flnwinaaiLaTiAiuniaiUTjaila^n'uni'jm^ AF ImaaiwaDa-aisiiJU rennin-angiotensin-aldosterone 


system (RAAS) f^ll’iLn'ail'uncijJ angiotensin-converting enzyme inhibitors (ACEIs) lias: angiotensin- 
receptor blocker (ARB) i^fnvj'i'jaila-an'um'jLn^ AF 'uanain'uai 

fifiu ACEIs Lias; ARB AF I'uWna'MS'Mnla'Ma-afi'i-a^ia'vii^Tuw^'iJnSLLasiwiJnalifl'Mnla 


maanOTa 



12 LLei^-3 permanent pacemaker implantation (Sanoki et al, 2008) 
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Atrioventricular Nodal Reentrant Tachycardia (AVNRT) 

AVNRT Supraventricular tachycardia TO^Vi'U^'MiAiul^ijat) Vi1a5^aLlt)nan8tii-3Vi'U-3'in 

junctional reciprocating tachycardia wwiJaaiviaiflajnasiSa'avnsimim'U'Da^'Mala^ajliiawa maa^ EKG 
ajfiasiua^ljji'M'u P wave viiain^ P wave (?n3JVia-3 QRS complexly 13 



13 LLff^^anwnjsitia-a EKG tia-a AVNRT (www.emedu.org. 2012) 
niifn'wn AVNRT ma^ainiiJ'ufinsi'MalaLmw^a'^viasi'aLn^ainfn'j'unn'jsiLLfiliAl'^nw'i'u AV 
node ^^■uuaiyiL'ainwia^iiJ'uaiyin^ AV node iiJ'uvianwu'ssinau^ria 

1. Vagal maneuvers fla viialam du valsava Vila carotid 

sinus massage 

2. via-^ain'M'yin Vagal maneuvers LiaalsjMwaLiasJWiJaaCi/msi hemodynamic 

fl^^'wl'aaiiJfuiiJaa'uniim'U'tia^'MrilaWnaaliJLiJ'uiJnS adenosine (Adenocard®) 

6-12 3jn. IV push via-^ainyia^LLaaH flush normal saline atiiaijaa 20 ua. i-aai^LiJ'uaTaaanqviB 
Liavj'inaa'vjiWL'M'uwamafn'W'il^aai^'n^Lfa aasiaTuasiViu^qviBLfavjin nalnniaaanqviB'ua^aiwLLa^al'u 
aiJ'a 14 imaiuS^aiaaaa aia^lu'ilTiAiavilaljj flush saline (^nwasi'vjilmn^ AV block pause 

luasiasia'U'] waning pause iiJviasiasinaTUTU'i asifllamam^ atrial fibrillation l^iJasiVJicufaaasi 1-15 
LLasi3jnas;viialfe^ aad'utiaisj'aS^a'i'u^a^CimiS^^iaj EKG atii^^amaaLiasimBauLmaa cardioversion 
WiAiiasj ai adenosine a'lU'iaam^a'u^anBaiisivn'naaillivia'ia'aQ^ theophylline, caffeine 5-3at:a^qviB 
tiaa adenosine a^ aTU carbamazeoine, dipyridamole asiVinWai^aua'uaavJinnaiiJnS 

3. aia'U‘1 ^aivJiaaHfnwi AVNRT aa verapamil 5 mg a^iiau IV vnu 
5-10 vnyi Vila diltiazem 10-15 IV, beta-blockers I'au propranolol Vila metoprolol ViBaaiaH digoxin 

rfVI 2Z 


Atrioventricular reciprocating tachycardia (AVRT) 

aiuiiaiLii^aanlmiJ'u 2 TJisii/iyiaaaaa 


1. Orthodromic AVRT Vila Narrow QRS complex, tachycardia, short RP ifnin^lu 
wilaa'aSfin;; Wolff-Parkinson-White Syndrome (WPW syndrome) i^LiJ'uaa'iuw^'LJnST.'umi'unliAl'^'il'U 
wla CimiL^aua^a'alTAl'v^'il'U'MalaLLuuvn^a^ Lil’uaa'ivjw^iJnSLmniL'u^ I^aaiaasiaa^^aim'jvilaljj'nMviin 


SaimiajnasiiiJ'uain'Malam'uw^a'^viat: wniiJum^ Supraventricular tachycardia JiaTUTU'uaa^asiflmi 
imw^a-^vnsi^'s'uiLi^ mifnwiluwiJaandvjuasiiviSa'unu AVNRT 
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2. Antidromic AVRT (Antidromic AV reentrant tachycardia) Vila Wide QR5 
complex on EKG ma^na EKG as;'iAiua'i'M'3T,aa'3f=i^m'ULLuu?fjjnL?f3ja LmasiliiS P wave Lmun^-jiaasiCi P 
wave ^advia-^ QRS complex iLat:|iJ‘5i^'t)a^ QRS complex asin'ii^fi'JiilnSflan'ii^n'Ji 0.12 sec mi 


inwil'Uisiasiiiuiri'U asiH anti-arrhythymic drug ^Swa^a'wala'Ma^a'i^ im amiodarone lias: 
procainamide iiasi'MiuHail'unau beta blocker, digoxin iia" adenosine luwiJaanautJ daumiinwi 
wiJaaL'uisiasiaiaasimsmi^^mia^a^ai'ua^fla'uL'iAl'M'ivia laviLiJ'UfnLVi^LviViaLaL^'uw^'un^mafla'Uflmua 


“uamviEJ (Radiofrequency Catheter Ablation) liJ'M 14 






✓ 


Increased 



iil^ 14 iLa^^nalnmiaanqyiB'ua^ 
adenosine (Booth FW, et al. 2002) 


adenosine LlJu nucleoside 


yiiAiul'uii^ma'ua^f^i'um 


wasiuwa 


2/ <ai O S] S-'al 

msiTOVi punnergic receptor vnLviU 
miiiJ^aan'Da^protein-coupled 
adenosine receptors 
masi hyperpolarization LilviwamW 
auaamimaajaj'ioil'u SA node aas; 
AV node AV node asjlaiias; 
(nauaviaa^a adenosine uinnm SA 
node ■uanainuaafiwaauaa cAMP- 
induced Ca^^ influx mamW 
Ca^^ dependent action 
potential ma 

aviuin maaiLfl 10 avnviiyiTU'uiLasi 
wiJaaasi^aija'uaadaaiadiaia^Lia 
ainiiJasiL'M'ulmnaaSwamW phase 
4 tiiavn'u^'u WLilviwaainmin^ AV 
conduction I^tJtJiua^iiJwaillan 
iLinlumiiiJatJ'uaavnsimiLTOMala 


ain paroxysmal supraventricular 
tachycardia liJl.lJ'U normal sinus 
rhythm 
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Accessory 
pathway- 


Ablation 

catheter 


Left 

atrium 


I Right ventricle 


Left vent ride 


Transseptal 
sheath 


Left atrial wall 

Atrioventricular sulcus 

Epicardium 
Coronary sinus 

Mitral annulus 

Left circumflex 
coronary artery 

Left ventricular wall 


Mitral valve 


■ail^ 15 

'U 

(Radiofrequency Catheter 
Ablation) (Sanoki et al, 2008) 


atrium licit: ventricle 
wniimB'uL'unii'jn'yiat: 
l^wci^u'inl'uwyiljj'MiiJ'uIiflVicia^ 

<u 




at 90 itja^ainatiria^nBtiri'uH 
wiJnain^ \Ar riawSma^faaat 

%/ I I 

10 ivi'i'U'U'MCi hemodynamic 
TAia'Mat'vinniia'MoM^ 
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Acute 

termination 


Chronic 

prevention 


2 Lfuivn^mifriwi AVNRT itat; AVRT DCC = direct current cardioversion, AVNRT 

'U ’ 


= AV nodal reentrant tachycardia, AVRT = AV reentrant tachycardia, VT = ventricular tachycardia. 


AF = atrial fibrillation, AP = accessory pathway, ECG = electrocardiographic monitoring, EPS = 
electrophysiologic studies, PRN = as needed, AAD = antiarrhythmic drugs. (Sanoki et al, 2008) 


Ventricaular tachycardia (VT) 

/insivnwL^'uw^^i-avnsiviuoi'umL'u^^in ventricle iiJ'u/msivnAiuL^uatiLLcisiLiJ'ua'u^'aitjn^LLn'BToiL^ 

I^a?n3JT3aiLij^aanlmiJ'uvicna'iJ‘3Siifi'vill’iLri 

1. Premature ventricular complex (PVCs)/nonsustain VT Sanwoisiiw^SiflEyfla EKG 
LiJ'ULLuu wide QRS complex aasilsjCi P wave LLoiwilaau'i^'aiaaiaL'M'u P wave l^LLoiasiLiJ'ULLuu'aljj' 
au'W'uMu QRS finsi PVC asiiAi'usj'inTO^iuanEJ vilaaiaCiilaaaa'u^] PVC uinTOMiw H 

miS^L^a electrolyte imbalance, hypoxia, acidosis, stress LiasTins; ischemia 5-3WiJaaanal3j'£ianfiT3 
laaiLpiSwai'Mfhaasim'uiLi^ wwiJaandu!lail3Jfiaim‘3iL?i^^T,^'] aialiiaiiiJwasi^a^'Mm'jfn'wi 
ani'iuluna^SainTijJin aiaiha^tiimifnwTuanainGwiJaa'awfint: coronary heart disease iiat; Ml asi 
L'wuaoiiimiLaa^a^ain sudden cardiac death munn'ifh'U'alsjCi/msiLVifi'iCiJ'asiina! 2-5 Lvin 
mifnwn astWnTjfnw'i PVCs maWaadairiTj I^amifnwiasiiJ'asinau^aa 

<u 

fnwTtlaaa'MnisimvilaLiJ'UfnLVioitia^ PVCs 
1 1 
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T.uw^Snii'WEJinifuliflTOi^Wmifn'yi^gEJ oral beta blocker ■wlaai^'H^TiaiTMi 
Radiofrequency Catheter Ablation cardiomyopathy aia^a^ls^fuailundu ACEIs licit: 

betablockers maci^a^'nniiiaa'jni?! 

niiH antiarrhythmic drugs ItJWiJntJ PVCs atiTiiW'MnlaTli^TU'aici^iicitaiaTliWainii 
iitici^lli wainmiflfiwi The Cardiac arrhythmia suppression trial (CAST) iiJ'unTim'yiiiuu 
randomized control trial IwiJga PVCs ra-^ainmiim post Ml yiljj'SairmvilafiainTi'ua^ PVC 
lantjaa l^tiatiiu^wi'in-numifintnaaniiJ'u 2 n?i3Jf=ian?i3JviLmuaTViaan (placebo) iiatnciuvimiu 
antiarrhythmic drugs ^-al^lin encainide Vila flecainide (class Ic) ainwanTjflnwiVia'^S^^'iuwiJpa'UTU 


I ^ cj. 1 sj 1 <sJm a/a^ .11., a/ =i cjci i i eivi a/a/ 

■uitwifu 2 TJiAiumL'unciuyiLmu antiarrhythmic drugs atwa^'nnTiiaa'an^innmincijjyiL^'JiJaivician 
atii^SiIaaiflcy (P = 0.0006) 16 waniVii^'MTliHncjuwMfu antiarrhythmic drugs iila^ain 

t)l encainide Vila flecainide 'MWiJnaMfuiiJ'uaiT.'unci’u class Ic wa'iU'VsaiiJ'U proarrhythmia (m'ua^tn 

fnu'i'jan'jti^'uLviin^viTLai^'uw^a^vintiL^^na) a-avniviua^'nm'j^itisJinmiLmutnvician 



■all^ 16 lia^^wariTjfln'y'Vua-a CAST trial (Sanoki et al, 2008) 


2. Sustained monomorphic ventricular tachycardia (SMVT) flafmt; VT ^wanwnjti'tia^ EKG ■MJJ 
QRS complex iiJi^a'in'uinnm'i 30 nvnvi ^■5ii?i^^l'U|iJ'M 17 



■all^ 17 iiff^^anwujt; EKG “ua^ 

'U 

SMVT (www.emedu.org. 2012) 
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niiffi'wn^siTOnuaimiLLcisiflT'iufl^'M'ua-a'jsiuulviciLlEJ'uIci'M^ 5^1'U‘aa^yianL3'u anaas;H 
amiodarone 150 mg yn^ IV liJ 10 ■uiviiLasiVia'^aimj'uWipiaanl'U'U'Ui^ 1 mg/min iiJunaian 6 

amiodarone iLUU IV aiaiS’a^W IV fluid, inotropic drug 
3. Polymorphic ventricular tachycardia (PMVT) iiltJ ventricular arrhythmia ^Sanwoisi'Da^'Mn 
T.aiM'ua^'aiLlnndi 100 f^f-^^aynyi ma^nan^ima^ EKG asiyiu'i'iCian'waiJitia^ QR5 complex LiJpla'uliJ 
yjn^'ijja-^viasinTaLm'ua^'Mata wfinj; PMVT fnwTjaaij^aanLiJ'u 2 iJ'aJiL/iyiaaafla 

Polymorphic VT with baseline QT prolongation (Torsades de points; TdP) Lmain 
prolong repolarization LLSSiCi trigger activity mum wasitiiHCi QT interval 'UTumaasiCimi 
nJfla'ULLiJa^^iaa^nan wa'iLra'ua^m'aLm TdP Civiaia?nLVi^I^a?iTuT,vifuai:m^ainai ^■^Lia^^'U'aiJyi 18 


18 Lia^^anwaji! EKG "ua^ TdP (www.emedu.org. 2012) 


Short Long Short 



9 aiLVi^'Da^ TdP 


an 


Bradyarrhythmia 

• 

Antiarrhytmic drugs that prolong repolarization : 

• Sinus bradycardia 


class la, class III 

Phenylamine, bepridil 

Lidoflazine, Terodiline 

Probucol 

Tricyclic and tetracyclic antidepressants e.g. 

amitriptylline, imipramine 

• Atrioventricular block 

• 

Ionic contrast media 

• 

• 

Altered nutritional states 

• Anorexia nervosa 

• Diets, starvation 

• 

• 

• 

Phenothiazines e.g. thioridazine, chlorpromazine 

Haloperidol 

Antihistamines : astemizole, terfenadine 

Antibiotics: erythromycin, co-trimoxazole 

Cerebrovascular disease 

• Intracranial and 

subarachnoidal hemorrhage, 

stroke, intracranial trauma 


Hypothyroidism 
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• Serotonin antagonists : ketanserin, zimeldine 

Cardiac disease 

• Arsenic poisoning : organophosphate poisoning 

• Cardiomyopathy 

Electrolyte abnormalities 

• Coronary artery disease 

• Hypokalemia 


• Hypomagnesemia 


• Hypocalcemia 



ni'afnwi TdP 

1. LL3jnuLTO3j (Mg^"") nalnm'aaanqyis'ua^ Mg^”" ^amifn'W'i TdP a-^lwLiJ'uyivi'aTu 


TOia'UlL^^aai Mg^^ asi£iwcl(?ia NaVK"" ATPase, Na^ channels, channels ul^TO^Liasi Ca^^ channels 
I^aasiM 50% magnesium sulphate 2 nfu IV bolus (4 cc of 50% solution) IV infusion an 

0.5-1 nfjj^a'anlaj^ 

2. Isoproterenol Hmamaja^iimiLmtia^'MnM'Muinm'i 100 nf-^^atJTW I^aT.'fl'u 
2-10 Mn'anfjj^a'UTW 

3. ^‘3naviimiuw^i)n3't)a^LnnaLdant:?f3J(nnn‘3^^i4'ULna^Ltnt:anl't)mi3JW(niJnS'U'u 

4. niHnTafnwi^a 1-3 annlulliwnaia'Hai'aanWmif'n'wiI^aH Cardiac pacing Isna 
'waT3an1,?i trans- venous temporary pacemaker 

5. via^aTMLiJ'ua'iLVi^'ua^ TdP 

Polymorphic VT without baseline QT prolongation aiaifi^ain coronary spasm, 
closely coupled PMVT Vila exercise induced PMVT I'UfinsiC^a^l^funTjLL^'U'nfnLVi^ ma^ammiH 
antiarrhythymic drug ajnasiM^wn I^aaivinnyi'uasjHn'una beta-blockers 
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3 LLa^'a^snilfn'Wi Ventricular tachycardia (Lundqvist et al, 2003) 


Bradyarrhythmia 

cardiac output wiiJuwciauiiJa^ainmij] heart rate ainii^ 
TAiuMiiaafla hypotension aa'ULLi^ aasiSUffu I'uwiJTayiCi LV dysfunction aiaCi 

aifiTaf^aianu CHF niilu I^a brady arrhythmia fniniaLLii-aaanl^Lil'u 2 Tj-ssiLfivilvid aa^^'ULm'ugS'M 4 

m 

1. Sinus bradycardia viwnaa^'wnfinsi'Main'Jim'jm'U'Da^'Mnl.a'uaanni 60 Pif-a^auiyi (lAiuWufl'u 
■UnSlunaviijuan vilafl'U'Maannia'^maiiJ'uiJisiai) fins; sinus bradycardia aiaiviuaTuilmn^ 
ventricular tachycardia I^a sinus bradycardia fniniaaii^aariLiJ'UVia'ia'iJ'jSiLfiviWLm'uqS'M 4 anviin 
■waTannain EKG asiiAiu'i'iflS'ul'd'^'i'MnlaasjCifln'isjLmn^i^n'ul'ULLrasiiJisiLfivil^LLn' 

1. Sinus pause Vila sinus arrest Sanwnjsianfiajfla P wave vnaliJLiJ'uisiasinaTUTUuinnni 2 
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19 EKG sinus arrest (vvww.emedu.org. 2012) 

2. Sinus exit block LLii-aaariLiJ'U 

2.1 First degree sinus exit block EKG 

2.2 Second degree sinus exit block asiw shortening “ua^ P-P interval ria'U^asivnal'iJ 

2.3 Third degree exit block 'WuM'uatJ 



LLWugSyi 4 LLff^^iJ'jSiLfivi'Da^ Bradyarrhythmia 
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^'1‘a'i'a^ 10 fnivi^'ua^m'jLn^ sinus bradycardia 




1.Idiopathic 

Primary SA node disease 

2. Ischemia 

Coronary artery disease involve sinoatrial artery 

3. Infiltrative disease 

Amyloidosis, scleroderma, hemochromatosis 

4. Epicardial and pericardial diseases 

Pericarditis, tumour metastasis 

5. Inflammatory/infection 

Rheumatic fever, pericarditis, diphtheria. Brucellosis, Chagas disease, 

Lyme disease 

6. Autonomic tone 

High vagal tone, increase intracranial pressure 

7. Drugs 

Any antiarrhythmic drugs 

8. Metabolic diseases 

Hypothyroidism, hyperthyroidism, severe hypoxia, hypercapnia, 

acidosis 

9. Neurological diseases 

Duchenne muscular dystrophy, myotonic dystrophy, Friedreich 

ataxia 

10. Miscellaneous 

Trauma, SLE, post cardiac surgery, etc 

11. Myocardial disease 

Hypertrophic cardiomyopathy 


2. Atrioventricular block (AV block) 

LiJ'Ufinsi^fimiTO'tni^nisiiLalvI'^TMnMm^'uyn^'aici^vilan'jsiLLaliAlYlilu'aiuTinwTu atrium liJ 
nisimnaiuiilal'uaTU'Da^ ventricle!^aiivii^'tia^m'jm^ AV block iiii^aanlmiJ'U primary iiasi 
secondary 11 ■uanainGa-aaiuiiaiiij^ AV block aaniiltj 3 iJ'jsiLfiyi^iuan'waisi'Da^fla'ul'H'^i 

wnla fla 

1. First degree AV block SanwcusJ'Ua^fla'uCi PR interval 'M'U'l'UJJinm''l 0.2 1:1 AV 

conduction 

2. Second degree AV block iLii^aaniiJ'u 2 iJisii/iyitiaafla 

2.1 Mobitz type I (Wenckebach) flanwaisi'Da^ PR interval ^Haa*) S^anaann'a'U P 
wave LLci5il3j'?n3JT3an‘3;;mHLn^ QRS complexly 

2.2 Mobitz block type II SafTWCUSi'ua^ PR interval Lias; P wave yiS^n'uunnnn'i 2 

Third degree AV block wan'WfUSi'Da^ P wave iLa" QRS complex yildfflJ'H'UBn'U 


3. 
















no 


11 atrioventricular block 

1 




Primary AV node disease 

Lenegre’s disease, Lev's disease 

Secondary 

Ischemic heart disease 

Acute myocardial infarction 

Chronic coronary artery disease 

Drug 

Antiarrhythmic drugs 

Increase vagal tone 

Vasovagal syncope 

Valvular heart disease 

Aortic stenosis 

Myocardial disease 

Cardiomyopathy, myocarditis 

Congenital 

Congenital complete heart block 

Inflammatory/infection 

Rheumatic fever, infective endocarditis 

Infiltrative disease 

amyloidosis 

Metabolic disease 

Hypothyroidism, hyperthyroidism. Electrolytes disorder such as 

hyperkalemia 


■“■ ^ ^ ^ ^ 


Normal 


First-Degree AV Block 



Second-Degree AV Block (2:1) 



Third-Degree AV Block 


mifnwTiJ'jsina'u^na 

1. nnfnwTMenLVi^ Lwvia^aTMLiJ'UfnLVi^ 
<11 <1 

3. niiHai 

4. miH temporary pacemaker 

5. nilH permanent pacemaker 


■all^ 20 LLff^^ EKG “ua^ AV block 
(www.emedu.org. 2012) 




























Ill 


ru'aHEJifmfn 

1. Atropine aivifufint: AV block0.5-1.0 nfu (0.04 Ufi./nn.) IV Yjfi*] 3-5 “UTM 
‘jnwliim'u 3 nfjj 

2. Isoproterenol 2-10 mcg/min I'UWlJntJ'Mfl coronary disease “inu 

lintim'nsi^simum'jHoxygen itasviflnifltJ^W'MS hypotension 


'U 'U 

vicia^iaa^aua^ 

V 

ila^n'um'jm^I'jfla'U'i ^i3J3ji LfiOTnwiiJ'uwiTOntnuj^Tuaia^Civi'uiyil'um'jHfliifusi'uiiJln'wi^Tuaiim 
wiJnamal'^^fuaiadi^an^a^ ivi3Jisi?fu iJcia^/i'aucisiyf'uncn^iuma'^m'jHaTDa^LmvitJ ■uanainuLfiOTn'? 

<u ^ 

a-^SuYiuivil'um'jH'liauci miJinwi fniuf^i'uaifn'wiI'jpi'MnlaLli'uw^a'^vinsimaHLmiJ'jsiaviBfmAiUcisi 

<u ^ 

<u <1 <u 

ainniBHai iti'uimaim'j'Hwainm'jHai iiJw'u wiJnaljjfuiJ'jsiyn'uai^'iuimyitJW vilanBfBwiJnaflmiH 

<u <u 

aia'U'j'iunum'jfnwi^aiaLm'iJgnlaTjsiVi'ii^n'utia^ai ^Tum'jS^^iupn'iuiJcia^/laDa^m'jHaTVila 

iJ'jsim'uwcitia^aTMflOT'um'jfnwiimuiTOai digoxin nuliJa^m^im'um'jHai 

'ua^wunana'uaTVi'uiaaanainb^iAiaTuici malviwiJnaa'iuTjaLmum'j'jnwiL^aai^^aL'ua^ itasim'jLvi 

<u <u 

miL'usiiliimwiJnavilaunSwiJna 


uyiaBil 

fnnswlaLli'UW^a'^vinK (cardiac arrhythmia) a^LiJ'unduI'Jfl cardiovascular disease ■MiAiul^iiaa 

u?isiEfiflUj5^wwfin‘3Siviu^am‘37ii^TU‘t)a^‘35iuua'U‘i maSfinsi'MnlaLli'uw^a'^vinsiLmB'uasi'Mi 

H'ii^maCifn'ijjw^iJnSwimma^iln'uaaaiJiiJ'uawjiaa'ua^itn'Bn^l^ wGB'unufmsiityi'jn^a'UDawn 
laiTOw^a-^vnsiimcisi'aw I^arfnliJasiUil^I'jfl'Mnlam'uw^a'^vinsiaaniiJ'u 2 liisiLfiyivian*] ^a ‘aw'wnlaili'uw^ 
a-^vinsiituu'Bi (bradycardia) itasiw'laili'uw^a'^vinsiituuLln (tachycardia) ■uanainua-^aiuTjaitij^itandaa 
L^anvicna‘awit?i5iim?i5i‘8wn3jm‘3‘5n'yiviimn^i^n'u baLaiAntjaai^a^bflVin lam'uw^a^vinK'aw atrial 
fibrillation (AF) ^■nul^iiaal'unfiuiJ'jsi'ain'jlvia ai^'^'um'jfnwibfl'M'ilam'uw^a'^vinsiitij^aanLiJ'u 2 naw 

•v “V 

ran*] Imm'ai^flTuraa^'aim'jm'UDa^'MnlaHnauiiJ'uiJnS (rate control) uasiai^pnijraa'^vnsim'jiw 
tia^wla (rhythm control) 2 ndiiSiJ'jsiiyiBfniAiljj'imn^i^n'ul'uidtia^ 

m'ja^a^'nm'jLfiaBB^ ■uanainuff'^JinBm‘3'nbHwT,anauiiJ'uiJn3l^am‘3l'^iA|'^in‘5t:it?f^‘3^ (direct current 
cardioversion Vila DCC) imba-^liiCini'jfln'wiLiJlaui'MauiJ'jiiiyiBfniAitia^m'j'Mi DCC numiHanmaH 
wlanauliJ'vii^'Tuitl'uiJnSim DCC asiCiiJ'jsiiviBfnvi^n'Jim'jHaimaW'MnlanauliJm^TuiiJ'uiJnSim 
adi^limiumBTii DCC asiCiiJ'jiiayiBfn'iAi^m'im'jHaiadi^TOLa'ul'uwiJna'MiiJ'u AF u'vuTuitcisiWna'MCi 

<u <u 

finsi hemodynamic instability lua^ainm'j'vii DCC at:£iwcin‘5t:ynjyn^ hemodynamic 'uaannimiHai 
T.'uwiJnabflwlaLli'uw^a'^vntiWfn'iuiaa^a^^am'jm^bpivicia^Laa^avja^aia^a^muailiTum'juw^n'ua^ 

^ <u 

laa^ (anticoagulants) iTO warfarin maila^n'um'jLmfmsiwnri'nimaiuCiMyl'um'jfnwTMafluuciiiLm 
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V <ij 

ila-an'uwaa'uljj'wiJisia^flainaiLLasim^'iJ'jsiavisfniAia^a^ainmiHai 


auullfi'M^'M 1 a-3^aumai3J^aliJ'uai^al^an )-w^ (^) finya^^au'3''iw^ (^) niinl'uHan^a-a^aa 

- u ^ 

1.nawiTOam^'wa'^^Tumama^TU Vila P cell aiuiia'HuMyinaTU'ua^'M'ila flvi'ui^pnuflunii 


2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 


9. 

10 . 
11 . 

12 . 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 


.bundle of His LiJ'una’uLTOa'M'U'imama^'i'uw'i'Uvn^ Purkinje system 

..I'uni'jLiJaa'ULL'Lla^isiasimm'wa-a'i'uT.'U'jsiasi'M 1 (Phase 1) asiSni-jLiJ^tJa-a potassium channel 

atin^n^LfTVilWm^ deporalization m 

.T wave iiJ'Ufla'uliAlYlTMnT.a^imainfVjsiUTunT? repolarization tia^ atrium 

.arrhythmia ^WfimtiW^tlnSiLiJU EAD vfnasiTiiHimpnijJW^'ilnSituu torsade de 


pointes 

.'wnlam'uw^a'^vnsi'BU^ Sinus tachycardia ff'iuTjaiAiul^'Ufl'uiJnSLti'u tinisi'Maannia'^nia 

.Digoxin duviunvil'uni'jfn'W'i AF I^aas;HLiJ'uaif=nu™a'3vns;ni‘3Lm‘t)a^'Mnla (rhythm 

control) 


..luwiJna AF with CHF ainaw BB iilvi first line drugT.umiflTUflwa^'nniim'U'Da^'Mnla (rate 

control) 

.an amiodarone dtia^LVi'uanniainfitJ BB aas; CCB tua-aainlu'n^mi'yin^'i'utia^'Mnla 

.Amiodarone jjainiiltiwiJ'jsia^maiflajfla hyperthyroidism 

.miTii DCC fl^amvi'uam'inTjHai flal3j''M°i1,mn^ thrombus I'uniiviiWMnlanaijliJTii^TU 

LilviiJnS 


.Propafenone fnu'Vjal^^atii-aiJaawal'uwiJna AF 'Mvi /ms Ml 

.wiJna AF via-^ain'M'vin cardioversion aanriLiJ'u DM in/j^naasa^atina/j Moderate-risk 

aillJ'Uiria^Mfu ASA 182 mg/day 

.wiJna AF ^Hi'urm'vii cardioversion ^adlt/nau high risk iLanll’fuai warfarin lilivi/jna'Da^ 

fmffTwiflaHfl^is^u inrH^ 1.5 

.wiJia AVNRT via-^ain'M'yin Vagal maneuvers Lmlu'MwaaivianyilTOa verapamil 

.wlJia Orthodromic AVRT Vila Narrow QRS complex 'M'l/jHan digoxin L'ua^annaiasm/J 


.anwnJScfiflUJ'Ua^ Premature ventricular complex (PVCs) fla EKG asjjanwtusitl'u Narrow 


QRS complex 

.aim'umT.am'uw^a'^vinsl'u class Ic LiJ'uaivianT.'ufn'wn PVCs 

.Magnesium sulphate LvJ’uaifnwi TdP dnalnmiaanriviBflaaua'^'M L-type calcium 

channel 

.aivian^^fnwi AV block to Atropine 
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Patient Profile 

Iviafl ana 77 22 5.a. 50 

<U a' <U 1 

CC : jj'iiAiuimyia^ijjij^'U'y'uu wiJ'jauan'Jilw^ 1 aiJ^TMjjiuflaim'jfl'u^iJcnaSmi ivifla'uiiJ'uivi'uu 

V 

PI : wiJQaLil'uI'jflw'la MS , MR , AF fuai^Tum'jitw^TDa^iaa^u'iiiJ'uiJ'jsiaiwimiJ 2548 (^iu OPD 


card) £im‘3iJfu‘t)'ui^ai^Tum‘3itw^7t)a^iaa^ituufuiJ‘3t:yn'uadi^^ai'ua^ 
1 aiJ^TM PTA flainTaflwiJcnaJiim mCia'uiiJ'uivi'uu 
PMH : Wia MS , MR , AF iJ'JSilSni'afnwi^I'J^'naTUIclJJViiaTJfl'lJJ^'lU OPD card 

<u ’ ’ 


Date 

CC 

v/s 

Lab 

Medication 

INR 

PT 


Warfarin(3 mg) 

Ejnau 

6/08/48 

'UTU'lHf'3 lliS 

laa^anw^iJnS 

BP 128/66 

PR 77 

1.60 

18.4 


1 / 2*1 hs 

Digoxin(0.25)i/2 *1 

Moduretic 1/2 *1 

2/09/48 

aini^iJnS 

W 39 kg 

BP 131/86 PR 

87 

1.68 

19.4 


1 / 2*1 hs lUR 

1*1 hs luH 

“U 

Digoxin(0.25)l *1 

Moduretic 1/2 *1 

30/09/48 

aimiiJnS 

W 39 kg 

BP 143/67 PR 

77 

2.48 

29.1 


RM 

RM 

25/11/48 

V 2 *l hs 

W 39 kg, 

BP 152/74 PR 

123 

1.63 

18.3 


1 / 2*1 hs 

Digoxin(0.25)i/2 *1 

Moduretic 1/2 *1 

20/01/49 

■M'ffi^tmaattl'uui 3 

“U 

IM 

W 42 kg 

BP 135/72 PR 

90 

2.04 

22.1 


RM 

RM 


Date 

CC 

v/s 

Lab 

Medication 




iNR 

PT 


WarfarinO mg) 

Ejnau 

17/03/49 

ainiiiJn^ 

W 41 kg 

BP 132/57 PR 

117 

2.05 

21.8 


RM 

RM 

28/04/49 

aimiiJnS 

W 41 kg 

BP 126/62 PR 

106 

1.68 

18.2 


RM 

RM 

23/06/49 

ainiiiJn^ 

W 41 kg 

BP 151/60 PR 

72 

1.83 

19.7 


RM 

RM 
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22/10/49 


W 44 kg 

BP 150/58 PR 

118 

2.50 

26.2 


RM 

RM 

17/11/49 


W 40 kg 

BP 137/70 PR 

83 

2.34 

24.6 


RM 

RM 

12/01/50 

ainiiiJn^ 

W 43 kg 

BP 159/72 PR 

138 

1.96 

20.9 


RM 

RM 

30/03/50 


W 41 kg 

BP 136/63 PR 

99 

1.69 

18.3 


RM 

RM 


--57—'-- 

** BP =nnnnHg, PR = PlfVun^, PT = 

Drug Allergy: 


*J <u s 

-liiSiJ'jsiiSm'jHaiau'ul'iAi'jvilaaTvn'jialuTO^l^ 

s 

- fuiJ'jsiyiTuaTvn'jiJnS fuiJ'jsiyiTuwnl'U'U'ui^Lyiimu 

Physical examination: 

Review of system 

General : viw^lviapi waia ^IjJiwaaaa'umaa 

^ <u s ^ 

Skin : IdJia^Laa^aan'MuluajitD'uitcisitnvilawnvi'U'^a'U'i 
Head : IdflaimiiJn^mw S'u vilaua'umwsiiviwa'uasiLiJ'Uciu 
Eyes : a'ljJi'jaai'uviwaalliimljJHaaw 
Ears : L^a'uLuflaa'a^ia'uL'um'jL'aiaa^iAi^flaL'U'jsi^uiJn^ 

<u <1 

Respiratory : viiaT,a?fsi^pn IdCiaim'jviauLViyaa 
Cardiac : IjjSiluitiJ'UVi'uian 
Urinary : {JaantJyjn'T'UiJnS aiJnS Iw'Ciiaa^lJ'U 
Musculoskeletal : pnfl'U'iiviwa'uiiJ'uivi'uiJ^iJciia'QnSa 
Peripheral vascular : Ciaim'jfl'U'ai^ijJiJciiaCnwaCnim 
Neurology : m'jfufucisim'jgiaua'ua^ lAi^piaHgiauM^ 

jx <U “US 

V 

V/S: llTMljn 40 kg 

BP 1 184/68 mmHg, 2 127/52 mmHg 

a/ I %/ i/ I %j 

PR 1 93 flfVuiyi, 2 90 
Lab: PT 55.4, INR 4.40 

Current medication (22/06/50) 

Digoxin(0.25)y2 *1 pc 
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Moduretic Vi *1 pc 

WarfarinO mg) 1/2*1 hs ?faunu 1*1 hs 


Problem lists : Mitral stenosis with atrial fibrillation with DRP over dose of warfarin 
S : 


O : 

MS, MR , AF 2548 

<u ’ ’ 

F/U 22/06/50 T/^uni PT 15.4, INR 1.40 BP 1 184/68 mmHg, 2 127/52 mmHg 

ft/ I ft/ a/ I a/ 

PR 1 93 2 90 flfVuivi 

Warfarin (3 mg) 1/2*1 hs ?faunu 1*1 hs 
A ; 


P ; 
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